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The  present  series,  entitled  "  Smithsonian  Miscellaneous  Col- 
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lieied  to  be  new  truths,  and  constituting  positive  additions  to  the 
Bom  of  human  knowledge.  The  octavo  series  is  designed  to  con- 
tain reports  on  the  present  state  of  our  knowledge  of  particular 
branches  of  science ;  instructions  for  collecting  and  digesting  facts 
and  materials  for  research;  lists  and  synopses  of  species  of  the 
organic  and  inorganic  world;  museum  catalogues;  reports  of  ex- 
plorations; aids  to  bibliographical  investigations,  etc.,  generally 
prepared  at  the  express  request  of  the  Institution,  and  at  its 
expense. 

The  position  of  a  work  in  one  or  the  other  of  the  two  series  will 
sometimes  depend  upon  whether  the  required  illustrations  can  be 
presented  more  conveniently  in  the  quarto  or  the  octavo  form. 

In  both  the  Smithsonian  Contributions  to  Knowledge,  and  the 
present  series,  each  article  is  separately  paged  and  indexed,  and 
the  actual  date  of  its  publication  is  that  given  on  its  special  title- 
page,  and  not  that  of  the  volume  in  which  it  is  placed.  In  many 
eases,  works  have  been  published,  and  largely  distributed,  years 
before  their  combination  into  volumes. 

While  dne  care  is  taken  on  the  part  of  the  Smithsonian  Insti- 
tution to  insure  a  proper  standard  of  excellence  in  its  publications, 
it  will  be  readily  understood  that  it  cannot  hold  itself  responsible 
for  the  facts  and  conclusions  of  the  authors,  as  it  is  impossible  in 
moit  cases  to  verify  their  statements. 

JOSEPH  HENRY, 

Secretary  S.  I. 
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PREFACE. 


The  following  Report  has  been  prepared  under  the 
direction  and  at  the  expense  of  the  Smithsonian  Insti- 
tution, from  articles  in  various  Journals  of  Science  and 
the  Arts,  published  during  the  last  few  years,  in  the 
English,  French,  and  German  languages;  and,  among 
these,  we  acknowledge  our  indebtedness  chiefly  to  the 
Chemical  Gazette,  issued  in  London,  and  to  the  excel- 
lent Report  on  Practical  Chemistry,  by  Dr.  Eisner,  of 
Berlin.  We  have  freely  exercised  discrimination  in  the 
selection  of  subjects,  and  have  omitted  much  that  we 
found  on  Applied  Chemistry,  because  novel  views  need 
in  many  cases  further  confirmation  to  render  them  re- 
liable in  practice,  and,  if  presented  too  early  to  the  ar- 
tisan, may  be  productive  of  more  evil  than  good.  We 
have  kept  in  view  the  benefit  of  the  practical  man,  the 
manufacturer  or  maker,  and,  while  we  have  not  avoided 
scientific  terms  when  more  convenient,  we  have  gene- 
rally used  modes  of  description  intelligible  to  every  one. 
American  Patents  relating  to  the  Chemical  Arts 
have  been  generally  omitted,  because  they  are  published 
annually  in  the  Reports  of  the  Patent  Office,  which 
are  widely  distributed  throughout  the  United  States, 
and  therefore  accessible  to  all. 
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We  have  confined  ourselves  to  such  foreign  improve- 
ments in  the  Chemical  Arts,  whether  patented  or  not, 
as  we  believed  the  American  artisan  might  avail  him- 
self of,  frequently  offering  critical  remarks  on  them, 
and  sometimes  pointing  out  where  improvements  were 
likely  to  be  made. 

We  trust  that  the  work  will  prove  useful  to  that  por- 
tion of  the  public  more  exclusively  interested  in  the 
arts,  and  not  less  acceptable  to  men  of  science,  as  ex- 
hibiting the  contemporaneous  advancement  of  science 

and  art. 

J.  C.  B.  and  C.  M. 

Philadelphia,  July,  1851. 
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CHEMICAL    TECHNOLOGY. 


CLASSIFICATION  OF  THE  CHEMICAL  ARTS. 

Thb  arts  are  those  processes  by  which  the  products  of  the 
mineral,  vegetable,  and  animal  kingdoms  are  modified,  in  a 
greater  or  less  degree,  in  order  to  adapt  them  to  the  wants  of 
man.  These  processes  are  based  on  either  mechanical  or 
chemical  principles ;  and  while  in  a  large  proportion  of  them 
mechanics  are  almost  exclusively  employed,  in  an  equally  large 
number  mechanical  operations  are  merely  subservient  to  chemi- 
cal action.  Hence,  a  twofold  division  of  the  arts  is  both 
practicable  and  convenient.  The  former  is  designated  as 
Mechanical  Technology,  or  Practical  Mechanics ;  the  latter,. 
Chemical  Technology. 

Among  the  chemical  arts,  many  are  conducted  on  a  large 
scale,  and  are  properly  termed  chemical  manufactures ;  but 
chemical  technology  is  more  comprehensive,  embracing  less 
extended  processes,  and  even  a  few  in  which  chemistry  finds 
a  limited  application.  Thus,  the  making  of  alum  and  glass, 
the  reduction  of  iron  ores,  the  extraction  and  refining  of  sugar, 
are  all  manufactures  conducted  on  a  vast  scale.  On  the  other 
hand,  phosphate  of  soda  and  chrome  yellow  are  made  on  a 
limited  scale ;  small  quantities  of  nickel,  of  tannin,  and  per- 
fuming oils,  are  extracted  and  refined;  and  yet,  as  their 
preparation  is  wholly  governed  by  chemical  principles,  these 
processes  belong  to  chemical  technology.  While  some  writers 
incorrectly  limit  the  subject  to  chemical  manufactures,  others 
confine  it  to  the  first  valuable  products  obtained.     Thus,  while 

the  preparation   of  alum   and  copperas  are  acknowledged 
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chemical  arts  and  manufactures,  their  extensive  application  to 
organic  fibre  to  give  permanency  to  dyes,  and  the  whole  art 
of  dyeing  and  calico-printing,  would  be  excluded.  This  is 
manifestly  wrong,  if  the  definition  of  the  arts  which  we  have 
given  be  correct ;  and  we  cannot  exclude  those  arts  of  a  chemi- 
cal nature,  which  more  immediately  flow  from  any  one  branch 
of  manufacture,  especially  when  we  consider  that  such  col- 
lateral arts  are  often  necessary  to  the  economy  of  a  particular 
branch  of  manufacture. 

Emanating  from  chemistry,  chemical  technology  has  been 
usually  treated  as  a  branch  of  that  science,  and  has  been  cor- 
rectly designated  "  applied  chemistry/'  Its  recent  expansion, 
however,  by  the  aid  of  chemistry,  allows  of  its  establishment 
as  an  independent  branch  of  knowledge, — a  science,  capable 
of  a  classification,  not  on  the  principles  of  chemical  science, 
but  evolved  from  itself,  by  a  comparison  of  its  subjects  with 
each  other.  The  main  principle  which  should  govern  such 
classification  is  the  object  in  view  or  the  product  to  be  made, 
and,  with  this,  the  secondary  arts  necessarily  or  usually  con- 
nected with  it.  Thus,  the  making  of  soap,  being  an  important 
art,  and  an  extensive  manufacture,  necessarily  includes  the 
extraction  and  purification  of  oils  and  fats,  while  perfumery 
and  chandlery  seem  to  follow  in  its  train  in  a  natural  order. 
The  following  is  an  attempt  at  such  a  classification  of  the 
subjects  in  chemical  technology,  and  is  the  result  of  some 
years'  experience  in  lectures  on  the  chemical  arts,  delivered 
by  the  writer  before  the  Franklin  Institute  of  Philadelphia. 
Doubtless,  it  will  be  found  imperfect,  but  it  is  fair  to  offer  as 
an  apology,  the  difficulty  experienced  by  the  chemist  in  separat- 
ing in  his  mind  the  composition  and  properties  of  bodies  from 
their  connection  as  objects  of  manufacture,  and  in  break- 
ing down  long-cherished  associations  of  purely  chemical 
characteristics. 

Chemical  affinity  may  be  regarded  as  the  force  employed  in 
the  chemical  arts ;  fuel  and  water,  as  the  principal  agents  used 
to  modify  or  direct  this  force ;  and  the  crude  productions  of 
the  mineral,  vegetable,  and  animal  kingdoms,  as  the  materials 
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subjected  to  action.  The  air  performs  less  important  func- 
tions, as  a  direct  agent ;  but,  in  conjunction  with  fuel,  it  is 
indirectly  an  indispensable  agent,  in  developing  heat  by  the 
union  of  its  oxygen  with  the  carbon  and  hydrogen  of  fuel. 
Fuel  is,  however,  the  true  agent  in  this  case,  practically  con- 
sidered, because  it  can  be  handled,  weighed,  and  measured,  by 
the  artisan,  and  is  indispensable  in  the  reduction  of  metallic 
ores.  We  therefore  regard  fuel  as  the  source  of  heat  in  the 
arts ;  and  since  the  larger  proportion  of  the  more  important 
technical  processes  are  more  or  less  controlled  by  heat,  it  must 
be  viewed  as  the  principal  agent  or  modifier  of  affinity. 
Hence  the  sources  and  management  of  heat  should  be  the 
first  subject  treated  of  in  a  classified  narration  of  technical 
processes.  It  may  be  followed  by  its  application  to  the  warm- 
ing of  buildings,  which,  in  its  manifold  aspects  of  economy, 
convenience,  safety,  and  the  health  of  man,  embraces  the 
forms  of  apparatus  in  which  it  is  employed,  and  the  subject 
of  ventilation. 

More  naturally  connected  with  fuel  than  with  any  other 
department  of  the  arts  are  the  means  of  obtaining  and  of 
extinguishing  fire :  the  preparation  of  those  mixtures  of 
combustibles  with  condensed  forms  of  oxygen,  such  as  gun- 
powder, and  other  projectile  and  destructive  agents,  together 
with  their  allied  compositions  for  ornamental  displays  of  fire. 
These  may  be  embraced  under  the  term  Pyrotechny. 

The  whole  of  the  first  subject,  included  under  the  term 
Caloric*,  admits  of  the  three  subdivisions  or  groups :  Fuel  and 
Furnaces,  Warming  and  Ventilation,  and  Pyrotechny. 

One  of  the  simpler  applications  of  heat  to  modify  mineral  sub- 
stances, is  the  fusion  of  sand  and  alkali  to  glass,  which  is  highly 
plastic  when  sufficiently  heated,  and  in  that  state  receives  the 
form  which  it  retains  on  cooling.  Another  application  is  to  the 
semi-fusion  or  baking  of  clay-ware,  which,  having  been  previ- 
ously plastic  by  admixture  with  water,  and  having  then  received 
its  form,  is  heated  to  a  point  below  perfect  fusion  to  give  that 
form  permanence.  Allied  to  these  is  another  plastic  art :  the 
making  and  use  of  cements  and  mortars,  including  plaster- 
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casting,  and  making  artificial  stone.  All  these  are  embraced 
under  the  general  term  of  Plastics  ;  of  which  glass-making  is 
Pyroplastics ;  cements,  Hydroplastics ;  while  the  art  of  potting 
partakes  of  the  character  of  each. 

Another  important  but  more  complex  application  of  fire  is 
to  Metallurgy j  wherein  fuel  is  both  the  source  of  heat  and  the 
chief  means  of  reducing  ores  to  the  metallic  state.  It  will 
be  observed,  that,  while  the  fluxing  of  ores  naturally  connects 
metallurgy  with  the  pyroplastic  arts  of  glass  and  pottery,  the 
construction  of  furnaces  and  moulds  indicates  its  dependence 
upon  hydroplastics.  Modern  chemistry  has  enriched  me- 
tallurgy with  a  new  department,  Galvanoplastics,  and  with  a 
variety  of  processes  in  which  the  metallurgic  treatment  of 
ores  is  effected  by  solutions.  We  may,  therefore,  conveniently 
divide  the  subject  into  Pyrometallurgy  and  Hydrometallurgy. 
For  the  present,  it  is  proper  to  regard  Photography  as  a  branch 
of  the  latter,  with  which  it  stands  in  intimate  connection. 

Metallurgy  and  plastics,  having  each  their  branches,  in 
which  aqueous  action  plays  a  conspicuous  part,  are  thus  na- 
turally linked  with  a  long  series  of  arts  in  which  water  is  the 
prime  agent  in  modifying  and  directing  the  force,  affinity ; 
and  the  connection  is  still  further  established  by  the  fact,  that 
the  substances  acted  on  are  mostly  confined  to  those  of  the 
preceding  classes,  alkali,  earth,  and  metal.  The  arts  in  the 
present  class,  having  for  their  chief  object  the  preparation  of 
simple  chemical  compounds,  acid,  oxide,  and  salt,  and  being 
conducted  on  purely  chemical  principles,  have  received  the 
general  term  of  Cliemics.  Water  is  the  medium  of  action, 
the  solvent  for  acid  and  alkali,  in  which  they  exert  their  power- 
ful and  contrary  effects ;  the  solvent  for  salts,  in  which  they 
are  decomposed  and  resolved  into  new  and  useful  compounds. 
The  manufacture  of  sulphuric  acid,  usually  regarded  as  the 
keystone  of  the  more  purely  chemical  arts,  and  its  use  in 
transforming  common  salt  into  the  alkali  soda,  introduces  a 
series  of  various  connected  and  derivative  arts,  conducted  on 
a  large  scale,  whose  elements  are  to  be  found  in  plastics,  and 
which  may  constitute  a  convenient  division  of  chemics,  called 
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Salines,  or  the  saline  arts.  While  we  have  seen  the  arts  of 
the  preceding  class  extract  the  metals  from  their  ores,  the 
next  division  of  chemics  subjects  them  to  such  treatment  in 
solution,  as  to  convert  them  into  many  useful  compounds,  such 
as  pigments,  salts  employed  in  dying  tissues,  &c.  This  group 
contitutes  the  Metallosalines.  The  making  of  fine  chemicals 
and  pharmaceutic  preparations  is  connected  intimately  with 
the  preceding  saline  arts,  being  conducted  in  a  similar  manner, 
but  on  a  smaller  scale,  and  with  greater  nicety ;  it  also  de- 
pends chiefly  on  the  products  of  those  arts  as  its  means  of 
action,  and  partly  on  them  for  materials  to  be  acted  on.  This 
forms,  therefore,  the  third  group  of  the  chemic  arts. 

It  may  have  been  observed  that  the  arts  of  the  preceding 
classes  are  chiefly  devoted  to  the  preparation  of  tools  whereby 
to  work  upon,  vessels  wherein  to  operate  upon,  or  materials 
wherewith  to  modify  the  various  crude  productions  of  organic 
and  partly  inorganic  nature,  in  order  to  adapt  them  to  the 
manifold  wants  of  man,  whether  to  minister  to  his  comfort  or 
luxury.  Clothing,  food,  and  the  comforts  of  life  are  there- 
fore mainly  embraced  by  the  following  technical  processes. 
The  most  extended  application  of  the  chemical  products  de- 
rived from  the  preceding  class,  is  to  the  ornamenting  and 
modification  of  tissues,  which  embraces  the  beautiful  and 
varied  arts  of  dyeing  and  calico-printing,  or  ornamenting 
Textile  fabrics.  With  these  are  linked  the  kindred  arts  of 
making  Sheet-fabrics,  paper,  leather,  &c,  as  well  as  working 
in  caoutchouc  and  gutta  percha.  To  modify  and  ornament 
fibrous,  sheet,  and  solid  tissues,  varnishes  and  cements  are  em- 
ployed, and  are  classed  under  the  general  term  Adhesives. 
The  principal  subjects  of  this  class  being  the  ornamenting  of 
woven  fabrics,  it  has  received  the  name  Oalistics,  (xaxo*,  and 
10*0$,  loom,) 

The  use  of  soap  for  general  purposes  of  cleansing,  and 
chiefly  of  cleansing  textile  fabrics,  follows  the  preceding  in  a 
natural  sequence,  and  serves  to  group  a  series  of  arts,  rather 
allied  by  unity  of  material  on  which  they  operate  than  by  unity 
of  object  in  view.  They  include  the  extraction  and  purifica- 
B 
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tion  of  oils  and  fats,  the  preparation  of  soap,  and  the  various 
articles  of  the  perfumer ;  and,  lastly,  Illumination,  which  in- 
cludes chandlery,  the  manufacture  of  gas,  with  the  various 
substances  and  apparatus  which  afford  light,  such  as  burning- 
fluids,  lamps,  and  jets.  Oleics  is  an  appropriate  term  for  the 
class. 

After  the  arts  which  supply  man  with  clothing  and  minister 
to  other  external  wants,  those  which  afford  hiip  nourishment 
follow,  and  may  be  conveniently  grouped  under  the  term 
Sitepsics,  (<nf <>$•,  food,  and  J^w,  cook,  prepare.)  The  extraction 
of  farinas  and  sugar,  with  the  refining  of  the  latter,  are  fol- 
lowed by  their  modification  under  the  singular  process  of  fer- 
mentation and  conversion  into  alcohol,  which,  in  its  turn,  is 
readily  changed  into  vinegar  during  the  acetous  fermentation. 
The  various  culinary  arts  form  another  convenient  group  of 
the  domestic  arts,  embracing  the  preparation  and  preservation 
of  food. 

The  whole  series  of  chemical  arts  may  be  closed  by  chemical 
agriculture,  or  the  art  of  directing  and  controlling  the  growth 
of  plants  and  animals,  whence  its  name  Biotechnics,  (j3to?,  life, 
**z**i>  &rty)  in  order  to  render  their  products,  in  quantity  and 
quality,  most  suitable  to  the  demands  of  the  arts  or  the 
more  immediate  wants  of  man.  To  effect  this,  the  influence 
of  the  air,  water,  and  soil,  of  mineral  substances  and  ma- 
nures, on  the  growth  and  productions  of  plants,  must  be 
studied ;  the  composition  of  their  ashes,  under  different  circum- 
stances of  growth  and  product,  examined ;  the  influence  of  food 
and  other  circumstances  on  the  growth  of  animals  and  of 
their  parts,  such  as  hair,  horn,  fat,  &c,  must  be  investigated. 
These  important  observations  in  organic  life  constitute  a  true 
art,  as  yet  in  its  infancy ;  and  it  is  of  a  chemical  character, 
so  far  as  it  is  pursued  with  a  chemical  object  in  view,  (the 
quantity  and  quality  of  organic  product,)  and  by  chemical 
agency,  (minute,  practical  analysis.)  We  may  consider  it  under 
the  several  heads, — of  the  chemical  changes  observed  in  the 
formation  of  useful  products  in  plants  and  animals,  including 
the  peculiar  chemical  character  of  suoh  products ;  of  the  in- 
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fluence  of  mineral  and  organic  manures  on  the  special  products 
of  plants,  and  of  various  conditions  on  the  products  of  ani- 
mals ;  and  the  examination  of  the  ashes  of  organized  bodies, 
with  a  yiew  of  supplying  such  as  may  be  required  for  obtain- 
ing special  products.  These  subjects  are  most  conveniently 
grouped  in  this  manner  at  the  present  time ;  but  as  the  art 
becomes  more  fully  developed,  the  very  different  nature  of 
plants  and  animals,  and  the  different  influences  exerted  upon 
each  domain  of  organic  life,  will  cause  their  separation. 

The  following  is  a  tabular  view  of  the  arts,  classified  in  ac- 
cordance with  the  principles  above  laid  down. 

James  C.  Booth. 

Pjouldbi-phia,  lltk  March,  1861. 


Tabular  View  of  the  Chemical  Arts. 


GLASS. 


I.  Calorics. 


II.  Plastics. 

in.  Metallurgy. 

IV.  Chemics. 

V.  Califltics. 


VI.  Oleics. 


VII.  Sitepsios. 


Vm.  Biotech- 
nics. 
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SBOUP. 


1.  Fuel  and  Furnaces. 

2.  Warming  and  Ven- 

tilation. 
8.  Pyrotechny. 

1.  Pyroplastios. 

2.  Pottery. 

8.  Hypoplastics. 

1.  Pyrometallurgy. 

2.  Hydrometallurgy. 

1.  Salines. 

2.  MetalloBalines. 
8.  Pharmaceutics. 

1.  Textile  fabrics. 

2.  Sheet  fabrics. 

8.  Adhesives. 

1.  Oils  and  Fats. 

2.  Saponification. 
8.  Illumination. 


1.  Farina,  &o. 

2.  Fermentation. 
8.  Culinary  arts. 

1.  Physiology. 

2.  Manures. 
8.  Products. 


PftOraXFAL  8UBJB0TS. 


{Coal,  wood,  coke,  &o. 
Reverberatory,  blast  furnaces,  &c. 

Stores,  hot  air,  steam,  water. 
Matches,  gunpowder,  fireworks. 

Glass,  enamel. 

Brick,  earthenware,  porcelain. 

lame,  mortar,  gypsum. 

Reductions  of  ores  by  fire. 
Qalyanoplastics,  photography. 

Oil  of  vitriol,  soda,  nitre,  alum. 
Metallic  salts,  pigments. 
Inorganic,  organic 

Bleaching,  dyeing,  calico-printing. 
Paper,    leather,   caoutchouc    gutta 

percha. 
Resin,  varnish,  glue. 

Extraction  and  fining,  &o. 
Soap,  essences,  perfumery. 
Chandlery,  gas,  burning  fluids,  lamps, 
jets. 

Starch,  flour,  sugar. 
Alcohol,  wine,  beer,  vinegar. 
Preparation  and  preservation  of  food. 

Plants  and  animals,  ashes. 
Putrefaction,  mineral  manures. 
Milk,  fat,  bone,  horn. 


I.  CALORICS. 

This  general  division  of  the  chemical  arts  receives  con- 
sideration from  its  principal  subject,  fuel,  being  the  more 
important  of  the  two  chief  agents  employed  in  these  arts  to 
modify  affinity,  to  break  up  existing,  or  to  form  new  combina- 
tions. We  cannot  conveniently  divide  the  arts  according  as 
they  are  acted  upon  by  fuel  or  water,  for  these  two  prime  agents 
» are  often  employed  simultaneously  in  a  single  process.  While, 
therefore,  the  first  classes  of  the  arts  are  chiefly  controlled  by 
the  action  of  heat,  they  are  not  exclusively  so ;  and,  again, 
those  which  follow,  although  depending  mainly  on  solution, 
are  likewise  more  or  less  influenced  by  temperature. 

1.  Fuel  and  Furnaces. 

The  various  kinds  of  fuel  employed  in  the  arts  may  be  most 
conveniently  divided  into  two  groups :  those  consisting  chiefly 
of  carbon,  which  burn  without  flame,  and  those  containing  both 
carbon  and  hydrogen,  which  burn  with  flame.  The  division 
is  convenient,  since  flaming  fuel  is  better  adapted  to  certain 
arts,  and  flameless  fuel  to  others ;  and  in  any  particular  art 
requiring  one  of  these  species,  it  is  rarely  a  matter  of  moment 
which  one  of  them  is  employed,  the  selection  being  usually 
one  of  economy  or  convenience.  The  following  are  the  varie- 
ties of  fuel : 

Flameleu.  Flaming, 

Anthracite,  Bituminous  coal, 

Coke,  *  Wood, 

Charcoal.  Rosin  and  Gas. 

To  each  of  these  may  be  added  artificial  fuels,  which  may  be 

made  to  burn  either  with  or  without  flame. 

The  furnaces  employed  in  the  arts  are  the  boiler  furnace, 

or  that  employed  to  generate  steam  in  a  boiler,  in  which, 

flaming  fuel  being  generally  used,  the  fire  is  maintained  by  a 
»2  2  it 
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simple  draft  of  air ;  the  kiln,  as  the  lime  and  brick  kilns,  to 
which  flaming  fuel  is  best  adapted,  and  where  the  body  to  be 
heated  may  or  may  not  be  brought  in  contact  with  the  fuel ; 
the  crucible  furnace,  in  which  a  crucible  containing  the  body 
to  be  melted  or  acted  on  is  either  surrounded  by  and  in  con- 
tact with  flamele8S  fuel,  or  in  the  glass  and  pottery  furnaces, 
being  at  a  distance  from  the  fire,  is  heated  by  flame  alone ; 
the  reverberatory  furnace,  in  which  the  substance  to  be  acted 
on  is  placed  on  a  hearth  and  the  flame  from  the  fire  place  is 
deflected  upon  it  by  the  low  arched  cover  of  the  furnace ;  the 
blast  furnace,  in  which  the  fuel,  metallic  ore,  and  flux  being 
mingled  in  an  upright  shaft,  an  intense  iheat  is  obtained  by 
forcing  in  a  large  amount  of  air  by  bellows  driven  by  ma- 
chinery. Although  these  are  in  general  the  different  kinds 
of  furnaces  employed,  yet  their  forms  are  constantly  subject 
to  variation,  according  to  the  special  object  in  view  and  ac- 
cording to  the  theoretical  notions  of  the  manufacturer.  Thus, 
when  anthracite  is  used  to  generate  steam,  it  is  usual  to  drive 
a  larger  amount  of  air  upon  it  by  a  fan-blast  than  could  be 
supplied  by  a  simple  draft.  Since  the  employment  of  anthra- 
cite in  the  iron  blast-furnace,  it  has  been  found  more  advan- 
tageous  to  give  greater  width  to  the  boshes. 

Pungernite. — This  new  combustible,  found  by  Bulganne 
in  the  Silurian  formation  of  Russia,  burns  freely,  but  yields 
less  carburetted  hydrogen  and  heat  than  coal.  Petzold's 
analysis  (Athenaeum,  1850)  gives : 

Organic  matter 65.5 

Silica 13.6 

Ox.  iron  and  alumina 2.3 

Carbonate  of  lipe 17.0 

Carbonate  of  magnesia 0.2 

Water 1.2 

99.8 
Coal. — For  a  full  view  of  the  statistics  of  coal,  we  refer  to  the 
excellent  work  of  Mr.  Richard  C.  Taylor,  who  points  out  the 
various  deposits  of  this  mineral  on  the  surface  of  the  globe, 
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and,  as  £ ar  as  practicable,  their  extent  and  value.  For  the 
evaporative  power  of  coal,  consult  the  papers  of  Dr.  Fyfe, 
in  the  Philosophical  Magazine,  and  the  extended  observations 
on  American  coals  by  Prof.  W.  K.  Johnson,  printed  by  order 
of  Congress. 

For  full  analyses  of  a  large  number  (47)  of  coals,  anthra- 
cite, bituminous,  and  brown  coals,  as  well  of  turfs  and  a  few 
woods,  we  refer  to  the  An.  Hep.  of  Liebig,  Kopp,  &c,  p.  350, 
1847-8.  The  same  work,  p.  353,  gives  the  results  of  practical 
experiments,  together  with  analyses  of  many  English  coals  (30), 
conducted  under  the  direction  of  De  la  Beche  and  Playfair. 
They  determined,  1.  The  practical  evaporative  power,  the 
number  of  pounds  of  water  at  212°  converted  into  steam  by 
19)  fuel.  The  average  was  8.6951b  water  evaporated,  the 
range  being  from  7  to  10.  2.  The  practical  value  after  de- 
ducting the  coal  left  in  the  ash.  3.  The  evaporative  power 
calculated  from  the  reduction  of  litharge  by  Berthier's  pro- 
cess. 4.  Weight  of  the  fuel  per  cubic  foot  of  stowage,  from 
direct  measurement.  5.  Ditto,  calculated  from  specific  gra- 
vity. 6.  Percentage  loss  by  attrition.  7.  Evaporative  power, 
calculated  from  2  and  4.  We  refer  for  these  details  to  the 
paper  in  the  Mechan.  Mag.  1849. 

Vaux's  analyses  of  Engl.  Coals,  see  in  Journ.  Fr.  Inst.  (3) 
xviL  197. 

Whoever  witnesses  the  enormous  amount  of  fine  coal  thrown 
in  heaps  near  the  anthracite  mines,  regarded  as  valueless  and 
allowed  to  be  washed  away  by  streams,  must  have  regretted 
the  waste  of  a  quantity  of  fuel  which  will  never  be  recovered. 
Many  patents  have  been  issued  in  England  with  the  view  of 
saving  fine  culm,  by  mixing  it  with  adhesive  combustibles,  such 
as  coal,  tar,  &c,  and  pressing  it  into  blocks.  A  late  patent 
proposes  mixing  dried  and  ground  spent  tan  with  rosin-oil, 
or  melted  rosin,  and  compressing  into  blocks.  (Lond.  Journ. 
Sept  1850.)  Another  patent  (L.  J.  Oct.  1850)  uses,  also, 
refuse  tan  and  peat  with  coal-tar,  &c.  But  all  these  pro- 
cesses would  seem  to  be  ineffectual  at  our  anthracite  mines, 
because  not  sufficiently  economical  in  comparison  with  the 


20  FUEL  AND  FURNACES.  [I. 

price  of  coal.  It  is  to  be  hoped  that  a  process  will  yet  be 
devised,  by  which  the  fine  dust  and  waste  may  be  rendered 
equal  in  value  to  the  pure  anthracite,  or  even  superior  to  it 
for  some  purposes  where  more  flame  is  required. 

The  use  of  plaster  and  other  like  cements,  to  unite  fine  coal 
into  block  or  masses  for  fuel,  as  proposed  by  Hollands  and 
Whittaker,  (Lond.  Journ.  p.  39,  1849,)  is  objectionable,  since 
it  does  not  "  add  fuel  to  the  fire,"  but  10  per  cent,  ashes,  in 
addition  to  the  larger  amount  of  ash  usually  in  fine  culm. 

Reverberatory  Furnace. — The  air  is  often  admitted  to  the 
sides,  &c.  of  a  reverberatory,  by  leaving  interstices  for  it  to 
enter.  Portions  of  melted  matter  dropping  down,  often  choke 
these  interstices ;  to  prevent  which,  A.  Dalton  proposes  making 
the  upper  part  project  over  the  openings.  (Lond.  Journ. 
xxxvii.  Aug.) 

Portable  Blast  Furnace. — Barron  Brothers'  blast  furnaces 
require  special  notice,  on  account  of  the  economy  of  time  and 
fuel  which  their  use  exhibits,  although  the  peculiar  method  of 
using  the  blast  claimed  for  them  has  hitherto  been  applied 
only  to  small  portable  furnaces,  used  by  jewellers,  brass- 
founders,  &c.  This  peculiarity  consists  in  having  the  twyers 
of  much  larger  dimensions  than  usual,  and  fitted  with  a  straight 
pipe  projecting  some  inches  from  the  outside  of  the  furnace, 
the  size  and  projection  proportioned  to  the  size  of  the  furnace. 
The  blast,  of  moderate  tension,  issues  from  a  nozzle  a  little 
less  than  the  diameter  of  the  pipe,  into  which  it  does  not  enter, 
but  terminates  just  outside  of  it.  The  blast  being  urged,  en- 
ters the  pipe,  and  drawing  in  with  it  a  body  of  surrounding 
air,  with  which  it  becomes  mingled  by  the  length  of  the  pipe, 
enters  the  furnace  as  a  broad  current  of  air.  The  peculiar 
effect  of  the  arrangement  is  shown  by  taking  out  the  pipe, 
passing  the  nozzle  into  the  twyer  as  in  ordinary  furnaces,  and 
closing  the  twyer  around  it  with  clay.  When  thus  circum- 
stanced, there  will  not  be  melted  more  than  from  one-half  to 
one-fourth  of  metal  in  a  crucible  put  in  the  furnace,  as  will 
be  melted  when  arranged  as  above  described.  The  small 
portable  blast  furnaces  are  of  four  different  sizes,  adapted  to 
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smaller  or  larger  operations,  whereby,  as  well  as  on  account 
of  the  form  of  the  furnace  and  the  mode  of  blast,  great 
economy  of  fuel  is  attained.  They  are  accompanied  by  a 
table  with  cast-iron  top,  beneath  which  is  a  bellows  worked  by 
the  foot,  and  through  which  three  jets  rise  which  can  be 
adapted  to  the  twyers  of  any  of  the  furnaces.  We  give  this 
detailed  description,  because  our  practical  acquaintance  with 
them  in  the  operations  of  the  laboratory  enables  us  to  give  a 
most  favourable  opinion  of  their  excellence ;  and,  having  seen 
them  in  operation  in  the  hands  of  practical  melters,  for  fusing, 
soldering,  &c,  we  can  speak  of  their  general  practical  value 
in  the  arts.  The  enterprising  originators  of  these  furnaces 
are  about  applying  the  same  principles  to  larger  cupola  fur- 
naces for  melting  iron,  and  to  other  furnaces,  large  and  small, 
for  various  metallurgic  operations.  They  are  made  by  Barron 
Brothers,  No.  6  Piatt  street,  New  York. 

2.  Warming  and  Ventilation. 

Little  has  been  added  to  our  stock  of  knowledge  on  these 
snbjects  during  the  last  few  years ;  but,  if  we  were  to  apply 
what  we  already  know,  doubtless  general  health  would  be 
greatly  benefited.  Our  public  places  of  assemblage  and  our 
dwellings  are  heated  to  a  tropical  temperature,  by  air,  the 
dust  of  which  has  been  subjected  to  dry  distillation  by  passing 
over  a  red-hot  iron  surface,  and  produced  fumes  of  empyreu- 
matic  oils  and  tarry  matters,  which  we  endeavour  most  se- 
dulously to  prevent  escaping,  by  barring  up  all  avenues  and 
chinks  communicating  with  the  external  air,  except  those 
accidentally  produced.  In  ventilation,  there  is  still  less  at- 
tempted. It  may  be  that  masons  and  carpenters  design  to 
leave  behind  them,  when  their  work  is  completed,  a  generally 
diffused  system  of  ventilation,  by  half-filling  the  places  in 
walls  with  mortar,  and  putting  in  green  wood,  which  shrinks 
and  cracks  in  every  direction ;  but  it  is  hardly  necessary  to  say 
that  this  fanciful  kind  of  ventilation  is  not  based  on  very  sound 
principles.  It  is  sad  to  reflect  on  the  badly  heated  and  not 
Yentilated    school-rooms  in  the  now  widely  diffused  public- 


22  PYROTECHNY.  [I, 

school  system,  where  some  hundred  thousand  children  in  the 
United  States,  breathing  a  pestilential  air,  are  shrivelled  by  a 
parching  heat,  and  doubtless  lay  the  foundation  of  life-shorten- 
ing diseases.  The  remedy  should  be  applied  by  the  architects ; 
but,  since  few  of  them  have  properly  attended  to  this  subject, 
those  who  engage  their  services  should  oblige  them  to  defend 
us  from  internal  inclemency  of  the  weather  by  suitable  ar- 
rangements for  heating  and  ventilation,  as  well  as  from  exter- 
nal inclemency,  in  the  buildings  they  construct.  Beside  the 
essays  of  Reid  on  warming  and  ventilation,  there  is  a  small 
work  in  Weale's  Rudimentary  Series,  published  in  1850,  which 
may  be  consulted.  On  the  warming  and  ventilation  of  the 
Lunatic  Asylum,  Philadelphia,  see  Journ.  Fr.  Inst.  (3)  xix.  270. 

3.  Pyrotechny. 

The  discovery  of  the  properties  of  gun-cotton  has  led  to  an 
attempt  to  find  other  compositions  to  replace  gunpowder,  one 
of  which  we  notice. 

A  new  Ghinpowder. — Augendre  has  found  that  a  mixture 
of  1  part  yellow  prussiate  of  potash,  1  part  white  sugar,  and  2 
parts  chlorate  of  potassa,  when  separately  reduced  to  a  fine 
powder,  and  then  mixed  by  hand  in  a  wooden  mortar,  or  larger 
quantities,  moistened  with  2  or  3  per  cent,  water,  and  mixed  in 
a  bronze  mortar  with  a  wooden  pestle,  and  then  granulated 
and  dried  in  the  usual  way,  will  give  a  gunpowder  which  is 
readily  fired  by  contact  with  an  incandescent  or  lighted  body. 
The  mixed  powders  will  act  well  without  granulation.  Its 
advantages  are,  that  it  is  formed  of  substances  of  uniform 
composition,  which  are  unalterable  by  dry  or  moist  air ;  the 
powders  may  be  kept  separate,  and  mixed  when  wanted,  and 
the  mere  mixture  acting  like  the  granulated  powder ;  the  force 
is  greater  than  that  of  common  gunpowder.  Its  disadvantages 
are  that  it  inflames  more  readily  than  gunpowder;  and  it 
oxidizes  iron  barrels  so  much  that  its  use  must  be  confined  to 
bronze  metal. 

Chun-cotton. — According  to  Marx  (Pogg.  An.  lxxviii.)  the 
average  temperature  at  which  gun-cotton  explodes  is  199°,  if 
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suddenly  raised,  although  it  may  explode  at  as  low  as  144°. 
By  gradual  elevation  of  the  temperature,  so  as  not  to  exceed 
five  degrees  per  minute,  the  liability  of  explosion  is  considera- 
bly lessened.  Care  should  be  taken  to  pack  it  in  vessels  which 
will  not  convey  heat  interiorly,  since  metallic  vessels  may  be- 
come heated  to  144°  by  exposure  to  the  sun's  rays. 

Averos  (Comptes  Rendus,  xxiii.)  gives  the  following  as  the 
results  of  his  experiments  on  gun-cotton : 

1.  Equal  parts  of  sulphuric  and  nitric  acids,  and  clean 
cotton. 

2.  Time  of  exposure,  10-15  minutes. 

3.  The  mixture  may  be  used  again. 

4.  The  cotton  should  not  project  above  the  liquid. 

5.  It  should  be  slowly  dried,  and  not  exposed  to  a  heat 
above  212°. 

6.  The  cotton  acquires  more  force  by  impregnation  with 

saltpeter. 

Explosive  paper  is  prepared,  according  to  Felouze,  by  dipp- 
ing it  for  20  minutes  in  concentrated  nitric  acid,  washing  it 
thoroughly  with  water,  and  drying  it  at  a  gentle  heat.  It 
takes  fire  at  356°,  and  explodes  with  great  violence,  leaving 
no  residue. 

Cotton  has  the  formula  C^H^O^,  and  gun-cotton  C^H^N, 
O^C^H^  Oie+5NOs.  Hence,  5  eq.  water  (HO)  are  re- 
moved from  cotton  and  replaced  by  5  eq.  nitric  acid ;  or  H5  are 

removed  and  replaced  by  5N04,  thus,  C^   /jjq  \18  Oai. 

1  grm.  gun-cotton  yields  by  explosion  588  cub.  cent,  gas 
(at  32°  and  0.76m  pressure),  which  has  the  following  composi- 
tion by  volume : 

17.03  carbonic  acid. 
47.45  carbonic  oxide. 
20.41  nitric  oxide. 

6.75  nitrogen. 

8.36  carburetted  hydrogen  (CH). 

100.00 
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Charcoal. — Violette  has  applied  highly  heated  steam  to 
char  wood,  for  the  purpose  of  making  a  superior  charcoal 
adapted  to  the  manufacture  of  common  gunpowder.  The  wood 
being  enclosed  in  a  cylinder,  concentric  within  another  which 
is  heated,  the  steam  from  a  low-pressure  boiler  is  highly  heated 
in  a  tube-coil,  in  the  same  fire  which  heats  the  cylinder,  and 
enters  the  outer  cylinder  at  one  end,  from  which  it  enters  the 
wood  and  expels  the  more  aqueous  and  less  combustible  vo- 
latile portions.  A  black  or  red  coal  is  produced,  according  to 
the  heat  and  length  of  exposure  to  the  steam.  (Lond.  Journ. 
50.  1849,  and  J.  Fr.  Inst.  (3)  xvii.  281.) 

Pure  Oxygen. — According  to  Poggendorff,  Chevreul,  and 
Vogel,  the  oxygen  made  from  commercial  chlorate  of  potassa 
always  contains  chlorine  derived  from  some  perchlorate  in  the 
original  salt.  After  repeated  crystallizations  the  chlorate  will 
yield  pure  oxygen.  (Buch.  Rep.  iii.) 

Preventing  and  extinguishing  Combustion. — To  render  com- 
bustible substances  incapable  of  combustion,  at  least  incapable 
of  spreading  fire,  is  evidently  a  desideratum,  and  various  sub- 
stances have  been  proposed  at  different  times  to  effect  this 
result.  In  most  cases  they  have  been  solutions,  which  are 
applied  to  the  surface  of  wood,  &c,  and  penetrate  it  but  a 
short  depth,  or  not  at  all.  Of  these,  silicate  of  potassa  (soluble 
glass)  has  been  most  preferred.  Their  action  is,  however, 
limited  to  the  prevention  of  inflammation  from  sparks  falling 
on  a  surface  thus  prepared.  R.  A.  Smith  (Phil.  Mag.  xxxiv. 
and  Amer.  Journ.  2d  ser.  viii.  118)  proposes  impregnating 
wood,  &c.  with  a  solution  of  sulphate  of  ammonia,  which,  if 
heated,  is  resolved  into  sulphurous  acid,  nitrogen,  &c,  which 
would  tend  to  extinguish  commencing  combustion. 

The  following  composition,  among  others,  has  been  given  for 
extinguishing  fires :  a  mixture  of  1  part  powdered  sulphur,  1 
part  red  ochre,  and  6  parts  copperas,  added  to  the  water  of  a 
fire  engine  is  said,  from  experiment,  to  do  five  times  as  much 
execution  in  extinguishing  fire  as  water  alone ;  it  also  di- 
minishes the  annoyance  of  smoke  and  steam.  It  doubtless 
operates  in  a  large  measure  from  the  evolution  of  sulphurous 
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acid,  but  it  is  probable  that  anhydrous  sulphuric  would  also 
be  evolved. 

Fire  Extinguisher. — Phillips  has  invented  an  apparatus 
(Rep.  Pat.  Inv.  Sept.  1850;  Chemist,  1850,  and  Pharm.  Jour, 
x.)  for  extinguishing  fires  by  gases  incompatible  with  com- 
bustion. It  consists  of  an  iron  cylinder,  2  feet  by  8  inches, 
having  at  its  bottom  a  shallow  chamber  filled  with  water. 
There  is  also  a  smaller  cylinder,  connecting  at  the  side,  and 
enclosing  a  brick  composed  of  nitre,  charcoal  powder,  and  saw- 
dust. In  the  brick  is  a  vial  with  two  compartments, — the 
upper  containing  oil  of  vitriol,  and  the  lower  a  mixture  of 
chlorate  of  potassa  and  sugar.  A  plug  is  fitted  into  the  cover 
of  the  apparatus  in  such  a  position  that  a  sudden  blow  may 
cause  it  to  crush  the  vial  and  thus  ignite  the  contents.  An 
instantaneous  and  forcible  issue  of  carbonic  acid  and  oxide, 
steam  and  nitrogen  follows,  and  this  stream  of  vapor,  directed 
upon  the  blazing  fire,  smothers  and  extinguishes  it. 

Experiments  have  proved  that  this  arrangement  is  not  ef- 
fective in  open  places,  where  the  current  of  air  is  very  strong. 
It  may,  however,  be  serviceable  in  confined  places,  such  as  the 
hold  of  a  vessel. 
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n.  PLASTICS. 


1.  Vitrification,  or  Glass-making. 

We  offer  a  few  points  in  relation  to  glass,  plain  and  colored, 
and  introduce,  also,  the  subject  of  gems,  as  most  allied  to 
glass. 

Bohemian  Glass. — The  glass  of  which  combustion  tubes  are 
made  has  been  examined  by  Ronney,  and  found  to  consist  of : 

Silicic  acid 73.13 

Lime 10.43 

Alumina 0.30 

Sesquioxide  of  iron 0.13 

Magnesia 0.26 

Protoxide  of  manganese 0.46 

Soda 3.07 

Potassa 11.49 

» 

99.27 

Optical  Glass. — Maes  and  Cldmandot  (Comtes  Rendus,1849), 
having  studied  the  influence  of  borax  in  the  manufacture  of 
glass,  have  announced  that  the  borosilicates  of  potassa,  with 
lime,  soda,  or  zinc,  are  eminently  suited  for  optical  purposes, 
owing  to  their  remarkable  hardness  and  transparency. 

Colored  Glass. — See  an  excellent  essay  byBontemps,  on  the 
substances  used  for  colored  glass,  in  the  Phil.  Mag.  (3  ser.) 
xxxv.  439. 

Aventurine  Glass. — Wohler  and  others  analyzed  this  glass, 

which  comes  from  Venice ;  but  Fremy  and  Cl&nandot  have 

lately  imitated  it.  (Comptes  Rendus,  Fdvrier,  1846.)     They 

•  heated  a  mixture  of  300  pts.  powdered  crystal  glass  (glass 

with  a  less  portion  of  lead  than  flint-glass),  40  pts.  suboxide 
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of  copper,  and  80  pts.  iron  scales  (smithy  slack),  for  12  hours, 
and  suffered  the  fused  mass  to  cool  slowly.  The  oxide  of  cop- 
per is  reduced  by  the  iron,  which  latter  forms  a  silicate  that 
scarcely  tinges  the  glass,  while  the  minute  crystals  of  metallic 
copper,  suspended  in  the  glass,  impart  to  it  its  peculiar  ap- 
pearance. 

Hsematinone  is  the  name  of  a  beautiful,  red,  opake  glass, 
employed  by  the  ancients  in  mosaics.  Analysis  showing  its 
coloring  matter  to  be  copper,  Pettenkofer  asserts  that  he  has 
succeeded  in  producing  it,  and  that  it  can  be  made  in  quantity. 
A  similar  glass  is  not  unfrequently  obtained  in  testing  copper 
with  borax  by  the  blowpipe. 

Ruby-glass. — H.  Rose  has  examined  gold-glass  and  gives 
the  following  views  on  it.  (Verhandl.  d.  Berl.  Acad,  and 
Journ.  f.  Pract.  Chem.  xliii.  75.)  When  colorless  gold-glass  is 
gently  ignited,  it  become  ruby-red,  still  retaining  its  trans- 
parency, whether  heated  in  oxygen  or  carbonic  acid.  The  red 
glass  fuses  in  the  flame  of  the  hydroxygen  blowpipe  to  color- 
less drops,  which  do  not  redden  again  by  heat.  Splittberger 
thinks  that  the  colorless  glass  contains  peroxide  of  gold,  and 
that  this  is  reduced  to  protoxide,  which  precipitates  and  colors 
the  glass  red.  Rose  holds  that  the  peroxide  is  not  contained 
in  the  glass,  because  it  is  a  very  feeble  base,  if  a  base  at  all, 
and  because  the  reddening  may  occur  in  oxygen.  But  as  the 
protoxide  is  a  base,  forming  salts,  some  of  which  are  quite  fixed 
at  a  high  temperature,  (as  the  purple  of  Gassius,  which  Ber- 
zelius  regarded  as  stannate  of  protoxide  of  tin  and  protoxide 
of  gold,)  Rose  assumes  a  protosilicate  of  gold  in  the  colorless 
glass,  from  which  heat  precipitates  the  protoxide  and  gives 
the  red  color.  He  compares  it  to  glass  colored  red  by  sub- 
oxide of  copper,  which  is  colorless  after  fusion  and  becomes 
red  by  reheating,  and  that  this  change  takes  place  even  when 
the  colorless  copper-glass  is  covered  on  both  sides  by  common 
flint-glass.  He  further  supports  his  view  by  the  similar  atomic 
composition  of  suboxides  of  copper  and  gold.  The  brownish 
color  of  gold-glass,  too  highly  heated,  he  refers  to  a  reduction 
of  oxide  of  gold  to  the  metallic  state. 
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It  should  be  mentioned  that  some  chemists  hold  that  the 
red  color  is  due  to  the  precipitation  of  metallic  gold. 

Hydrated  Silicic  Acid. — Ebelmen's  neutral  silicic  ether  (si- 
licate of  oxide  of  ethyl)  is  slowly  decomposed  by  the  moisture 
of  the  air,  yielding  alcohol,  and  hydrated  silicic  acid  (2Si08, 
3HO),  which  resembles  natural  silica,  scratches  glass,  and  has 
a  spec.  grav.  of  1.77.  By  mixing  colored  tinctures  with  the 
ether,  the  silica  may  be  obtained  of  various  colors. 

Artificial  Brilliants. — Those  from  Austrich  in  Paris,  analysed 
by  Kottig  (Journ.  f.  Pract.  Ghem.  xxxiv.  458),  consist  of 
38.8  silica,  53  oxide  of  lead,  and  8.2  potassa  and  soda,  with 
traces  of  iron  and  alumina.  They  are  therefore  similar  to 
paste  (or  strass),  and  exhibit  much  brilliancy  and  refraction. 

Artificial  Gem%. — To  make  gems,  Ebelmen  avails  himself 
of  the  two  properties  of  boracic  acid,  of  dissolving  metallic 
oxides  by  fusion,  and  volatilizing  at  a  higher  heat.  His  pro- 
cess resembles  the  solution  of  substances  in  water  and  the 
evaporation  of  that  water  to  obtain  crystals.  Having  made 
a  mixture  of  alumina  and  magnesia,  in  the  same  proportion  as 
they  exist  in  spinell,  and  added  J-l  per  cent,  bichromate  of 
potash,  he  added  to  2  pts.  of  this  mixture  1  pt.  fused  boracic 
acid,  and  exposed  it  in  platinum  resting  in  porcelain  to  the 
heat  of  the  porcelain  furnace  of  Sevres.  The  product  con- 
tained cavities  lined  with  minute,  rose-red,  octahedral  crystals, 
harder  than  quartz  and  infusible  before  the  blowpipe.  They 
had  all  the  characters  of  ruby.  The  constituents  of  emerald, 
treated  in  the  same  way,  yielded  small  hexagonal  crystals, 
harder  than  quartz,  and  therefore  agreeing  with  true  emerald. 

Grinding  and  Cutting. — For  a  full  account  of  the  emery 
localities  of  Asia  Minor,  see  J.  L.  Smith,  in  Amer.  Journ.  2d 
ser.  x.  354,  &c,  and  in  Lond.  Journ.  Oct.  1850. 

Diamond  Carbon. —  For  an  account  of  this  curious  sub- 
•tance,  see  Journ.  Fr.  Inst.  (3)  xvii.  47. 

Coke. — According  to  J.  Nasmyth  (Ch.  Gaz.  vi.),  common 
coke  possesses  the  property  of  cutting  glass  in  as  clean  and 
perfect  a  manner  as  the  diamond. 

Silvering. — Glass  vessels  may  be  beautifully  ornamented  by 
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coating  one  surface  (the  inner,  if  hollow)  with  a  silvering 
liquid  (see  Hydrometallurgy),  and  then  cutting  or  otherwise 
ornamenting  the  outer  surface.  (Thomson  and  Varnish,  in 
Lond.  Journ.  xxxvii.  Aug.) 


2.  Semivitrification, 

Or  the  making  of  brick,  earthen-ware,  stone-ware,  fine 
pottery,  and  porcelain.  The  basis  of  these  arts  is  clay,  which 
is  often  unmixed  for  brick ;  consists  of  finer  and  coarser  clays 
for  earthen-ware ;  of  still  better  for  stone- ware ;  of  the  best 
clays,  quartz,  and  feldspar,  for  fine  pottery  and  porcelain. 
The  materials  for  all  these  wares,  except  brick,  are  ground 
fine,  made  into  a  slip  with  water,  partially  dried  to  a  plastic 
state,  in  which  state  they  are  formed,  by  pressing,  throwing 
and  moulding,  into  the  endless  varieties  of  forms  which  we 
daily  witness.  A  glaze  is  given  to  the  surface  by  covering  it 
with  red  lead,  for  common  ware ;  with  a  fusible  flux  or  glass 
containing  lead,  for  the  better  wares ;  and  with  a  glaze  chiefly 
composed  of  feldspar,  for  porcelain.  A  very  high  heat  is 
given  to  common  earthen-ware,  and  a  much  higher  to  por- 
celain, sufficient  to  cause  the  ware  to  undergo  incipient  fusion. 
The  subject  presents  a  wide  field  for  improvement  by  the 
application  of  chemical  principles,  although  at  the  present 
time  we  need  more  of  sound  practice  in  the  United  States, 
especially  in  the  finer  kinds  of  clay-ware.  Our  common  and 
fire  bricks,  and  common  earthen-ware  and  stone-ware,  are  al- 
ready of  excellent  quality,  and  our  black-lead  crucibles  are 
superior  to  the  German,  the  best  being  made  at  Taunton, 
Mass.,  and  Jersey  City,  opposite  New  York.  We  employ 
pots  from  both  establishments  at  the  United  States  Mint,  and 
melt  in  them  about  2500  oz.  gold  at  once.  Although  the 
quality  is  not  uniform,  they  are  generally  excellent. 

Some  attempts  have  been  made  to  produce  fine  pottery 

(Faience,  Liverpool-ware),  but  few  have  met  with  success :  and 

among  the  latter  we  may  mention  the  Pottery  Company  at 

Jersey  City,  and  the  Spring  Garden  Pottery,  Philadelphia. 

©2 
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Porcelain  was  made  at  Jersey  City  in  1816,  and  a  successful 
establishment  was  conducted  at  Philadelphia  for  some  years, 
but  closed  in  1836.  Stone-ware  of  good  quality  is  made  in 
many  places,  especially  in  New  York,  Philadelphia,  and  Bal- 
timore, but  it  is  not  yet  equal  in  quality  to  the  Lambeth-ware 
of  London.  We  believe  the  location  is  yet  to  be  found, 
where  many  potteries  can  gain  a  permanent  foothold ;  the 
first  essential  being  bituminous  coal ;  the  next,  good  clays  in 
some  abundance ;  and  the  third,  facility  of  communication  by 
water  or  railroad.  The  finer  qualites  of  clay  and  feldspar 
will  bear  transportation,  and  may  even  be  obtained  on  our 
seaboard,  from  Devonshire,  &c,  England,  at  about  the  same 
cost  as  they  are  in  the  Staffordshire  potteries.  The  most 
likely  position  for  a  potting  district  is  in  western  Pennsylvania, 
or  on  a  few  points  on  the  Ohio  or  Missouri  rivers,  where  the 
first  and  greatest  essential,  fuel,  is  abundant. 

There  are  few  novel  points  of  interest  in  these  arts,  which 
we  present  below.  The  general  principles  of  painting  and 
staining  glass  and  clay-ware  are  so  similar  that  they  may  be 
treated  together,  although  we  have  separated  them  for  con- 
venience. 

Fire-clay  from  fusible  clay. — Gaffard  gives  the  following 
method  of  effecting  this  result.  (L'Institut,  No.  594,  p.  175 ; 
Berz.  Jahresb.  1846,  293.)  A  good  quality  of  clay,  but  not 
fire-clay,  is  mixed  to  a  paste  with  muriatic  acid,  and,  after 
some  time,  heated  to  boiling.  The  acid  is  run  off,  and  the 
clay  fully  washed  and  dried.  Clay,  thus  treated,  was  made 
into  crucibles,  in  which  bar-iron  was  fused,  without  their  be- 
coming softened  by  the  heat.  The  acid  simply  extracts  a 
large  proportion  of  those  bases  (lime,  iron,  &c.)  which  tend 
to  flux  the  principal  part  of  clay,  the  silica  and  alumina;  but 
the  question  of  economy  will  influence  the  use  of  this  remedy 
for  the  fusibility  of  clay,  and  it  is  doubtful  whether  the  pro- 
cess will  be  adopted  by  manufacturers. 

Porcelain. — An  interesting  series  of  experiments  has  been 
made  by  Dr.  Wachter  in  Berlin,  in  which  he  ignited  various 
mixtures  of  feldspar  and  kaolin,  and,  in  connection  with  Dr. 
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Oschatz,  examined  the  products  microscopically.  The  result 
was  a  refutation  of  the  usually  received  opinion  that  porcelain 
is  a  mere  mixture  of  fused  feldspar  and  unaltered  kaolin,  the 
latter  of  which  is  the  cause  of  its  opacity ;  for  it  was  shown 
that  it  consists  of  a  glassy  mass,  filled  with  an  infinite  number 
of  minute  needle-shaped  crystals,  which  produce  the  opacity 
of  porcelain. 

Wilson's  analysis  of  Berlin  porcelain  gave  the  following 
results : 

Silica 71.34 

Alumina 23.76 

Oxide  of  iron 1.74 

Lime 0.57 

Magnesia 0.19 

Potassa 2.00 

99.60 

Couper  has  published  a  series  of  analyses  of  the  materials 
and  products  of  English  potteries,  in  Phil.  Mag.  (3)  xxxi.  435, 
to  which  we  refer  for  details. 

Telhw  Flux  for  Porcelain  Colors. — Salvetat's  analysis  of 
such  a  flux  from  S&vres,  led  him  to  make  a  similar  one  of  the 
following  composition:  88  pts.  gray  flux,  3 J  pts.  oxide  of  zinc, 
7  pts.  hydrated  peroxide  of  iron,  and  1 J  pts.  binantimoniate 
of  potassa.  The  zinc  is  prepared  in  the  dry  way,  and  the 
gray  flux  consists  of  22  pts.  sand,  11  pts.  fused  borax,  and  66 
pts.  red-lead.  The  substances  are  finely  powdered,  fused 
twice  and  cast  out  on  an  iron  plate.  It  facilitates  the  fusion 
of  colors  and  gives  them  body  without  altering  their  tone,  as 
it  is  itself  very  pale. 

Aventurine  Glaze  for  Porcelain. — Wsechter  (Liebig's  An- 
nalen,  1849 ;  Amer.  Journ.  2d  ser.  viii.  440,  and  Chem.  Gaz. 
1849)  proposes  the  following  enamel  for  porcelain,  in  which 
the  golden  iridescence  is  produced  by  a  crystalline  separation 
of  oxide  of  chromium  from  the  brown  ferruginous  mass  of  the 
glaze: 
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Porcelain  clay  from  Halle,  washed  over  and 

dried 31 

Dry  quartz  sand 43 

Gypsum  14 

Porcelain  cullet 12 

It  is  to  be  mixed  thoroughly  with  300  pts.  of  water,  and 
then  incorporated  successively  with  aqueous  solutions  of 

Bichromate  of  potassa 19 

Protosulphate  of  iron 100 

Acetate  of  lead 47 

Ammonia  is  now  added  until  the  complete  separation  of  the 
iron,  and  the  potassa  and  ammonia  salts  then  removed  by 
washing  and  decantation. 

Red  Pigments  for  Porcelain. — Salvetat,  in  his  elaborate  and 
valuable  paper  (Ann.  de  Chem.  et  de  Phys.  1849)  upon  the 
red  pigments  used  in  porcelain  painting,  gives  analyses  of 
the  celebrated  chromatic  series  known  as  Pannetier's.  The 
shades  which  they  impart  are  said  to  be  unequalled  for  beauty, 
brilliancy,  and  transparency. 

The  series  consists  of  eleven  tints,  as  follows : 

Orange. 

No.  1,  or  Capucin  red. 

No.  2,  or  blood        " 

No.  3,  or  flesh         " 

No.  4,  or  carmine    " 

No.  5,  or  lake  " 

No.  6,  or  pale  violet  red. 

No.  7,  or  iron     "       " 

No.  8,  or  dark    "       " 

No.  9,  or  very  dark  violet  red. 

Gray. 

The  flux  is  the  same  for  all,  and  consists  of  silex,  borax,  and 
minium.  The  coloring  matter  of  all  but  the  orange  and  Nos. 
8,  9,  10,  is  exclusively  peroxide  of  iron ;  and  the  modifica- 
tions of  tint  are  due  to  a  variation  of  the  proportions,  and 
particularly  to  a  difference  in  the  intensity  of  heat  employed. 
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The  orange  contains,  in  addition  to  oxide  of  iron  and  flux, 
some  oxide  of  zinc,  with  traces  of  alumina;  and  Nos.  8,  9, 
and  10  have  oxide  of  manganese  as  part  of  their  composition. 
The  traces  of  alumina  found  in  some  of  them  do  not  act  any 
important  part,  as  its  presence  is  not  necessary  in  the  prepara- 
tion of  vitrifiable  pigments. 

These  tints  are  not  equally  permanent.  The  strength  and 
blueness  of  tone  increases  with  the  temperature  to  which  the 
pigment  is  subjected ;  the  yellow  tint  predominating  at  low 
heats.  The  greatest  purity  is  insured  by  using  coloring  mat- 
ter prepared  so  carefully  that  every  particle  has  been  heated, 
uniformly,  to  the  same  temperature. 

Gray  Enamel  for  Porcelain. — Salvetat  (Ann.  de  Chim.  et 
de  Phys.  xxv.  342)  has  given  a  recipe  for  a  new  gray  color  for 
porcelain.  It  is  more  durable,  and  more  certain  and  constant 
in  its  results,  than  the  usual  grays ;  and,  on  account  of  its 
agreeable  tone,  greater  economy,  and  facility  of  preparation, 
has  been  introduced  into  the  works  at  S&vres,  as  a  substitute 
»  for  iridium  gray.  It  is  prepared  by  mixing  together  1  pt.  of 
platinum  powder  with  3  pts.  of  glass,  formed  of  1  pt.  sand,  3 
pts.  minium,  and  a  half  part  calcined  borax. 

Cement  for  Pottery  and  Glass. — Wachter  describes  a  fusible 
cement  for  glass  or  pottery,  which  consists  of  3  pts.  red-lead, 
2  pts.  white  sand,  and  3  pts.  crystallized  boracic  acid.  They 
are  well  mixed  in  powder,  fused  in  a  Hessian  crucible,  poured 
out  on  a  metallic  plate,  and  ground  fine.  When  used,  it  is 
mixed  with  tragacanth  paste  and  applied  to  the  parts  to  be 
joined,  and  the  piece  is  then  heated  in  a  muffle  at  a  low  heat, 
not  quite  sufficient  to  melt  the  enamel. 

8.  Hydroplastics, 

Or  making  and  using  mortars,  plaster  casts,  and  artificial 
stone.  Under  this  head  may  also  be  included  lime  and  lime- 
kilns, hydraulic  cements,  asphalt  pavements,  and  mastic  used 
for  coating  walls.  There  is  not  much  of  novelty  to  offer  in 
relation  to  this  subject. 
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C.  Morfit  gives  the  composition  of  a  fresh  oyster-shell,  as 
follows : 

Water 2.25 

Organic  matter 0.90 

Carbonate  of  lime 93.89 

Matters  soluble  in  water : 
Alumina,  magnesia,  and  phosphoric  acid 

with  lime 0.70 

Chloride  of  sodium,  wkh  traces  of  sul- 
phates of  soda  and  lime 2.20 

99.94 
Hydraulic  Cement — According  to  O.  Ostermeier  (Jahrb. 
f.  Prac.  Chem.  xiv.  259),  when  finely  powdered  marble,  lime- 
stone, or  chalk,  is  mixed  to  a  paste  with  milk  of  lime,  it  har- 
dens rapidly,  like  hydraulic  lime,  has  a  feeble  alkaline  reaction, 
and  resists  water  tolerably  well.  The  mass  is  plastic  and  may 
be  used  to  take  large  or  small  impressions.  It  forms  a  basic 
carbonate  of  lime,  or,  rather,  a  hydrocarbonate,  which  takes 
up  water  of  crystallization.  The  analysis  of  a  genuine  Roman 
mortar  from  Pompeii  leads  to  the  inference  that  the  Romans 
prepared  their  mortar  from  a  mixture  of  caustic  and  carbonate 
of  lime,  with  the  addition  of  pulverized  calcareous  spar. 

Kuhlmann's  essay,  in  the  Ann.  de  Chim.  et  de  Phys.  Nov. 
1847,  treats  of  the  part  performed  by  potassa  and  soda  in 
hydraulic  cement.  He  observes  that  most  limestones,  of  what- 
ever geological  age,  contain  these  alkalies,  whence  the  fertility 
of  a  lime  soil,  and  from  which  we  can  explain  the  alkaline 
efflorescence  on  newly-constructed  walls.  He  states  that  a 
hydraulic  cement  is  made  when  powdered  chalk  is  moistened 
with  a  solution  of  silicate  of  potassa  (soluble  glass) ;  that  when 
exposed  to  the  air,  it  gradually  becomes  harder  than  hydraulic 
cement ;  that  there  is  formed  some  silicate  of  lime  and  car- 
bonate of  potassa.  When  chalk,  mixed  with  water  to  a  dough, 
is  brought  in  contact  with  a  solution  of  soluble  glass  (of  soda 
or  potassa),  it  becomes  so  hard  in  a  few  days  as  to  scratch 
some  marble*,  exhibits  a  close  grain,  and  admits  of  a  fine 
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polish.  Only  3-4  per  cent,  of  silica,  absorbed  by  the  chalk, 
impart  these  properties.  This  material  is  well  adapted  to 
sculpture  and  various  ornaments.  Plaster  of  Paris  (sulphate 
of  lime),  treated  with  soluble  glass,  is  similarly  silicated,  and 
even  plaster  casts  become  hard  and  smooth  on  the  surface. 
Bat  the  solution  must  be  very  dilute,  or  otherwise  the  surface 
cracks  and  scales  off.  If  the  articles  to  be  hardened  are  to 
be  exposed  to  the  weather,  the  glass  must  be  made  with  potassa, 
and  not  with  soda,  as  the  latter  is  more  apt  to  effloresce.  (See 
also  Journ.  Fr.  Inst.  (3)  xvii.  201.) 

The  carbonic  acid  of  the  air  acts  an  important  part  in  the 
induration  of  these  compounds,  by  abstracting  the  alkali  of 
the  silicate,  and  thus  freeing  the  silica,  which,  by  contracting, 
promotes  the  solidification. 

Some  of  the  most  important  principles  in  Kuhlmann's  essay 
were  published  by  Fuchs,  in  his  excellent  essays  on  lime  and 
mortar  (Erdmann's  Journ.  of  Techn.  Chem.  vi.) ;  on  the  pro- 
perties and  constituents  of  hydraulic  cements  (Polytech. 
Journ.  xlix.  271);  on  soluble  glass  (Polytech.  Journ.  xvii. 
465),  &c. 

A  good  essay  on  the  action  of  carbonic  acid  in  hydraulic 
cements,  by  Villeneuve,  will  be  found  in  the  Lond.  Journ. 
Sept.  1850. 

Prechtel  gives  the  following  simple  mode  of  making  hy- 
draulic cement.  Common  burned  lime  is  slacked  with  a  solution 
of  copperas,  instead  of  with  water,  and  then  mixed  with  sand. 
(It  may  also  be  used  without  sand.)  It  hardens  readily  in  the 
air  or  under  water,  and  becomes  very  hard.  Experiments 
made  with  it  on  a  large  scale  proved  very  satisfactory.  When 
freshly  prepared,  it  has  a  greenish  color,  from  the  segregation 
of  protoxide  of  iron,  passing  into  peroxide,  when  its  color  is 
yellowish ;  and  to  this  oxidation  Prechtel  ascribes  its  harden- 
ing property.  Sulphate  of  lime  is  also  formed  at  the  same 
time,  and  probably  a  double  carbonate.  (Polytech.  NotizbL 
1846.) 

A  slag,  from  an  iron  furnace,  which  forms,  with  lime,  a  hy- 
draulic cement,  has  been  found  to  consist  of : 
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Jacobi.  Orathof. 

Silica 40.12 40.44 

Alumina 15.37 15.38 

Lime 36.02 33.10 

Protoxide  of  manganese.     5.80 4.40 

"  iron 1.25 1.63 

Potassa 2.25 2.07 

Sulphur 0.70 0.76 

101.51 97.78 

From  these  results,  Eisner  has  deduced  the  formula  2(3CaO, 
Si08+Al908,  Si08)+3CaO,  2SiOa. 

See  essays  by  Eisner  on  Puzzolan,  &c,  in  Journ.  f.  Pract. 
Ghem.  1844-1845,  and  on  slags  of  blast-furnaces  as  hydraulic 
cements,  in  Verhandl.  d.  Gewerbv.  f.  Preussen,  1847.  Those 
slags,  decomposable  by  muriatic  acid,  are  chiefly  applicable  to 
cements.  The  best  method  of  testing  them  is  to  pulverize  a 
piece  very  finely,  and  pour  over  it  strong  muriatic  acid.  If 
it  become  gelatinous  in  a  short  time,  it  is  adapted  to  the  pur- 
pose. A  slag  which  was  proved  to  be  good  for  making  the 
cement,  had  the  composition:  Silica,  40.12;  alumina,  15.37  ; 
lime,  36.02 ;  protoxide  of  manganese,  5.80 ;  protoxide  of  iron, 
1.25 ;  potassa,  2.25 ;  sulphur,  0.70  «- 101.51. 

Plaster,  or  gypsum,  may  be  boiled  or  deprived  of  its  mois- 
ture by  highly-heated  steam,  as  described  by  Violette.  (See 
Lond.  Journ.  p.  424, 1849.)  See  the  apparatus  for  charring 
described  in  the  present  Report,  under  Pyrotechny,  which  is 
varied  for  adaptation  to  gypsum. 

Plaster  hardened  by  Salts. — Boiled  plaster,  when  mixed  with 
a  solution  of  alum,  becomes  remarkably  hard,  as  shown  by 
Eisner,  (Verb.  d.  Gewerbv.  in  Preussen,  1843.)  A  solution 
of  1  pt  borax  in  9  pts.  water  has  the  same  effect  (Keating.) 
Gay-Lussac  observes  that  raw,  unboiled  plaster  in  fine  pow- 
der becomes  similarly  hard  when  mixed  with  solutions  of  car- 
bonate and  bicarbonate,  sulphate  and  bisulphate  of  potassa, 
and  even  caustic  potassa.  Soda  salts,  nitrate  and  muriate  of 
potassa,  are  ineffective. 
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Artificial  Marble. — Bouisson's  patent  is  only  for  hardening 
plaster  casts,  by  immersing  them  in  a  solution  of  alum,  after 
being  previously  heated  to  about  84°  for  several  hours.  Eis- 
ner observes,  from  his  experiments,  that  previous  heating  is 
wholly  unnecessary. 

Indurated  Plaster. — Objects  in  plaster  of  Paris  may  be 
rendered  like  marble  by  coating  them,  one  or  more  times,  as 
may  be  necessary,  with  a  liquid  prepared  as  follows :  2  pts.  of 
8tearine  and  2  pts.  of  Venitian  soap  are  mixed  with  20  to  30 
pts.  of  cold  solution  of  caustic  potassa ;  and  after  a  half-hours' 
ebullition,  1  pt.  of  pearlash  is  added,  and  the  heat  continued 
for  a  few  minutes.  Cold  ley  in  sufficient  quantity  to  produce 
perfect  fluidity  is  then  stirred  in,  and  the  liquid  set  aside  for 
several  days  under  cover.  (Archiv.  der  Pharm.  lvi.) 

Artificial  Silicious  Stone. — Siemen's  patent,  taken  out  for 
this  purpose,  in  Bavaria,  in  1845  (Kunst  u.  Gewerbebl.  1847), 
makes  silicious  stone  in  the  following  manner :  1001b  of  caus- 
tic soda  in  solution  is  evaporated  to  80  quarts,  and  lft  silica 
added  for  every  quart.  The  solution  is  effected  under  a  pressure 
of  4-5  atmospheres.  This  solution,  mixed  with  quartz  sand, 
hardens  to  a  stone  which  strikes  fire  with  steel.  For  building- 
stone,  millstones,  &c.  1  pt.  of  the  solution  is  mixed  with  2 
volumes  of  fine  silica,  and  to  the  whole  are  added  10-15  pts. 
sand  of  different  degrees  of  fineness,  and  sometimes  5-6  pts. 
coarse  sand  or  gravel  in  addition.  When  the  stones  are  air- 
dried,  they  are  kept  for  several  days  in  an  apartment  heated 
to  104°.     They  become  quite  hard  in  5-6  days. 

Asphalt,  Mastic. — Asphalt  pavements  and  floors  have  been 
successfully  tried ;  roofs  of  an  asphalt  mastic  have  also  been 
tried,  and  it  is  also  proposed  to  employ  it  as  a  covering  for 
bridges,  roads,  &c.  (Lond.  Journ.  xxxvi.)  The  materials 
usually  added  to  asphalt  softened  by  heat  are  ground  asphalt 
rock,  limestone,  sand,  &c.  Being  put  on  a  pavement  or  floor, 
in  the  softened  state,  the  surface  may  be  highly  ornamented 
by  inserting  pieces  or  pebbles  of  various  stones  of  different 
colors,  producing  designs  in  mosaic  work,  which,  when  well 
done,  are  said  to  be  very  durable.     The  experiment  of  such 
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foot-pavements  in  Philadelphia  have  not  been  very  successful ; 
probably  owing  to  want  of  experience  in  those  who  constructed 
them,  or  possibly  to  some  defect  in  the  composition.  In  some 
instances,  the  asphalt  covering  is  worn  through  in  the  course 
of  a  few  years ;  in  others,  especially  where  exposed  to  the 
almost  constant  action  of  the  summer's  sun,  the  asphalt,  be- 
coming slightly  softened,  has  been  gradually  pushed  down  the 
slope  of  the  pavement,  and  appeared  like  a  cascade  of  lava 
falling  over  the  curbstone.  An  experiment  made  by  J.  C. 
Gresson,  at  the  Philadelphia  gas-works,  some  years  since,  with 
coal  tar  boiled  down  to  pitch  and  thickened  with  sand,  seemed 
to  promise  success.  It  was  spread  on  a  wooden  floor,  exposed 
to  the  weather  and  traversed  frequently  by  carts,  and  yet 
showed  few  signs  of  complete  abrasion,  although  subjected  to 
so  trying  a  test.  * 

A  Steam  Cement. — An  English  cement  of  this  kind,  ana- 
lyzed by  Varrentrapp,  consisted  of  2  pts.  litharge,  1  pt.  fine 
sand,  and  1  pt.  fallen  lime.  After  mixing  the  powder  with 
oil  or  varnish,  it  should  be  used  at  once,  as  it  soon  becomes 
hard.     It  is  used  for  stopping  up  joints  in  steam-engines. 


III.  METALLURGY. 

Metallurgy  embraces  those  chemical  processes  by  which 
metals  are  extracted  from  their  ores,  as  well  as  those  by 
which  the  crude  metal  is  refined  or  purified,  and  may  be  ex- 
tended to  embrace  further  operations  which  have  in  view  the 
production  of  alloys,  or  other  modifications,  which  still  present 
the  metallic  character.  The  extension  of  chemical  technology 
has  evolved  new  processes  for  extracting  metals  from  their 
ores,  and  for  producing  metallic  surfaces  and  other  effects, 
without  the  employment  of  fire,  which  was  an  element  in  for- 
mer metallurgic  processes.  These  processes  being  chiefly  due 
to  the  employment  of  chemical  agents,  or  the  metals  them- 
selves in  aqueous  solution,  a  distinct  branch  of  metallurgy  has 
arisen,  which  we  term  hydrometallurgy,  in  distinction  from 
the  more  ancient  pyrometallurgy.  We  have  thrown  the  metals 
into  groups,  dependent  on  their  similar  mode  of  occurrence 
or  similar  treatment,  beginning  with  iron,  which  is  the  most 
important,  and  which  is  exclusively  obtained  by  the  reduction 
of  its  oxide.  Fuel  affords  heat  for  breaking  up  chemical  af- 
finities already  existing  in  the  native  compounds  of  the  ores, 
and  is  at  the  same  time  the  reducing  agent  for  oxides.  As 
ores  are  never  found  in  a  pure  state,  but  always  accompanied 
by  foreign  matter,  this  matter  is  removed  by  the  addition  of  a 
flux,  which  fuses  with  the  foreign  matter  to  a  glass  or  slag 
(cinder),  and  is  then  removed  from  the  metal. 

On  ancient  metallurgy  and  mining  in  Britain,  see  an  article 
by  J.  Phillips,  in  Phil.  Mag.  April,  1849,  and  Amer.  Journ. 
(2)  viii.  96-102,  258-263. 

Carbonic  Oxide. — Filhol  gives  a  convenient  and  economical 
method  of  obtaining  this  gas  (Journ.  de  Pharm.  et  de  Ch.  viii. 
99),  which  consists  in  gently  warming  a  mixture  of  1  pt.  sugar 
or  starch  with  4  pts.  by  weight  of  oil  of  vitriol,  and  passing 
the  generated  gas  through  milk  of  lime  or  potassa,  to  absorb 
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carbonic  and  sulphurous  acid.  20  grm.  cane-sugar  yield  2 
litres  gas,  of  which  about  J  is  carbonic  acid.  We  give  this 
method  of  obtaining  carbonic  oxide,  on  account  of  its  import- 
ance as  a  reducing  agent,  in  order  that  experiments  may  be 
instituted  with  it. 


1.  Pyrometalluroy, 

Or  the  operations  upon  metallic  ores  by  fire. 

Iron. — Wrightson's  examinations  of  ores  and  iron  from 
Staffordshire,  and  of  the  influence  of  the  hot-blast,  see  in 
Ghem.  Gaz.  vii.  and  viii.  and  Journ.  Fr.  Inst.  (3)  xvii.  201. 

For  one  of  the  most  able  investigations  into  the  operations 
of  the  blast  furnace,  by  Bunsen  and  Playfair,  see  Journ.  Fr. 
Inst.  (3)  xvii.  268,  338,  387 ;  xviii.  24,  136,  218.  On  the 
manufacture  of  iron  in  South  Wales,  see  Journ.  Fr.  Inst.  (3) 
xix.  339. 

Application  of  the  Waste-gases  of  Blast-furnaces. — The 
masterly  investigations  of  Bunsen  on  the  working  of  blast- 
furnaces, above  cited,  have  shown,  that,  under  ordinary  cir- 
cumstances, £  of  the  heat  produced  is  lost.  The  use  of  the 
waste-gases,  proposed  and  executed  in  Germany,  has  been 
successfully  carried  out  in  Pennsylvania  and  other  States,  in 
many  furnaces,  especially  where  anthracite  is  employed,  and, 
we  believe,  without  serious  detriment  to  the  working  of  the 
furnace ;  therefore,  with  greater  economy  of  fuel,  where  boil- 
ers and  an  engine  are  employed  for  blowing.  Mr.  S.  Colwell, 
of  Philadelphia,  succeeded  so  perfectly  in  abstracting  the 
waste-gases,  that,  while  the  furnace  was  fully  charged  and 
doing  its  usual  work  below,  we  have  stood  upon  the  charge 
with  impunity,  without  feeling  the  heat  or  observing  the  stifling 
sensation  of  carbonic  acid  and  other  gases  from  the  combus- 
tion. It  is  surprising,  therefore,  to  observe  that  the  experi- 
ments in  Wales  have  turned  out  unfavorably,  as  reported  in 
the  Journ.  Fr.  Inst.  (3)  xx.  277,  and  we  think  the  remarks  of 
a  collaborator  just. 

While  on  this  point,  we  cannot  forbear  mentioning  the  white 
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deposit  (often  abundant)  formed  on  the  boilers  and  in  the  flues 
from  the  combustion  of  the  waste-gases.  A  deposit  of  this 
kind,  from  the  Conshohocken  furnace  of  Mr.  Colwell,  was 
analyzed  in  the  laboratory  of  one  of  us,  by  Mr.  W.  Fisher 
and  Mr.  J.  Colwell,  and  proved  to  be  almost  wholly  carbonate 
of  potassa.  From  the  Lebanon  furnaces  of  the  Messrs.  Cole- 
man, Mr.  W.  Fisher  reports  that  the  white  deposit  was  chiefly 
sulphate  and  muriate  of  potassa.  The  quantities  deposited 
may  admit  of  their  application  in  the  saline  arts. 

Vanadium  in  Iron. — Deck  and  Wohler  (Ch.  Gaz.  vi.  298), 
who  examined  the  refining  slag  of  Staffordshire,  which  has  the 
reputation  of  imparting  ductility  to  iron  when  mixed  with  it, 
found  that  it  contained  silicate  of  vanadic  acid  with  minute 
portions  of  molybdenum,  chrome,  and  the  usual  quantities  of 
silicates  and  of  phosphoric  acid. 

Arsenic  in  Iron. — Schafhautl  has  shown  the  almost  constant 
presence  of  arsenic  and  phosphorus  in  cast-iron,  steel,  and 
bar-iron,  and  connects  their  observation  with  the  late  discovery 
of  both  these  elements  in  mineral  waters,  their  ochreous  de- 
posits and  iron-ores.  He  attributes  the  quality  of  the  Dan- 
nemora  iron,  and  of  the  Low  Moor  iron  (England)  to  their 
content  of  arsenic,  and  the  quality  of  some  Russia  iron  to  its 
content  of  phosphorus.  (Journ.  f.  Pr.  Chem.  xl.  304.) 

Alkalimetric  Test  for  Iron. — According  to  Marguerite  (Tech- 
nologiste,  1846),  the  iron  is  dissolved  as  protoxide,  and  con- 
verted into  peroxide  by  a  measured  quantity  of  permanganate 
of  potassa  of  known  strength,  and  the  total  conversion  is 
known  by  the  liquid  assuming  a  rose-red  tint.  The  test  liquid 
is  obtained  by  fusing  a  mixture  of  1  equiv.  chlorate  of  potassa, 
3  eq.  caustic  potassa,  and  3  eq.  binoxide  of  manganese,  ex- 
tracting with  a  little  water,  treatment  with  muriatic  acid,  until 
a  violet-color  appears,  and  then  filtering  through  asbestus.  1 
eq.  permanganate  of  potassa  is  equal  to  10  eq.  protoxide  of 
iron.  The  iron  test-liquid  is  prepared  by  dissolving  1  grm. 
pore  iron-wire  in  20  cubic  centimetres  pure  muriatic  acid,  dilut- 
ing with  1  litre  water  and  the  permanganate  dropped  from  a 

graduated  tube  until  the  liquid  assumes  a  permanent  rose-red 
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color.  The  number  of  measures  used  corresponds  exactly  to 
1  gm.  of  iron.  The  iron-ore  to  be  tested  is  dissolved  in  mu- 
riatic acid,  and  any  peroxide  it  may  contain  is  reduced  to 
protoxide  by  adding  crystallized  sulphite  of  soda. 

To  this  test  it  may  be  objected  that  it  is  difficult  to  prepare 
the  permanganate  with  any  degree  of  uniformity,  and  that  if 
an  excess  of  sulphate  be  added,  the  test-liquid  would  probably 
not  indicate  the  amount  of  iron  with  exactness. 

Carbon  in  Cast,  Steel,  and  Bar-iron. — Karsten  has  endea- 
vored to  determine  the  limits  in  the  amount  of  carbon,  which 
separate  cast-iron,  steel,  and  bar-iron  from  each  other,  pro- 
ceeding on  the  assumption  that  their  characteristic  properties 
are  due  to  their  content  of  carbon.  He  first  determined  the 
carbon  in  a  single  cast-iron  by  various  methods,  from  which  it 
appears  that  combustion  with  a  mixture  of  chlorate  of  potassa 
and  chromate  of  lead,  or  separation  by  chloride  of  copper  or 
chloride  of  silver,  yielded  the  best  results.  In  the  white  iron 
from  sparry  ore,  the  amount  of  carbon  was  5.58&  When  iron 
contains  as  little  as  2.3  per  cent,  carbon,  it  still  exhibits  the 
properties  of  cast-iron,  especially  its  precipitation  of  graphite 
(making  gray  iron)  when  cooled  slowly.  It  is  not  forgeable 
when  containing  2  per  cent.,  and  this  property  seems  to  begin 
with  a  percentage  of  1.9,  when  it  forms  steel.  The  steel  is 
not,  however,  capable  of  being  welded,  and  is  barely  capable 
of  it  when  the  proportion  is  reduced  to  1.75.  A  percentage 
of  1.4  to  1.5  indicates  the  maximum  of  combined  strength  and' 
hardness.  When  the  quantity  is  reduced  to  0.5  it  is  a  very 
soft  steel,  and  forms  the  proper  line  of  demarcation  between 
steel  and  bar-iron.  These  limits  are  higher  with  a  purer 
iron,  and  lower  when  it  contains  silicium,  phosphorus,  and 
sulphur. 

On  the  protection  of  iron  from  oxidation  by  coating  it,  see 
Journ.  Fr.  Inst.  (3)  xix.  209. 

Reduction  of  Iron-ores. — Sir  F.  C.  Knowles'  patent  for  re- 
ducing iron-ores  consists  in  heating  pure  ores  in  retorts,  and 
passing  into  them  carbohydrogen  from  the  coking  of  bitumin- 
ous coal,  or  carbonic  oxide  from  the  combustion  of  coals.     The 
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ore,  when  reduced,  is  transferred  to  and  worked  in  puddling- 
furnaces.  If  steel  be  the  object,  the  iron  is  suffered  to  remain 
in  the  retorts"  a  longer  time.  Although  there  is  every  reason 
to  believe  that  both  bar-iron,  steel,  and  cast-iron  can  be  made 
in  this  manner,  jet  we  may  doubt  the  economical  value  of  the 
project,  except  on  a  limited  scale,  for  special  purposes,  and 
with  the  best  ores.  Iron  must  still  be  made  by  the  older  pro- 
cesses from  poorer  ores,  which  are  much  more  abundant  than 
the  richer.  For  details  of  the  patent,  see  Journ.  Fr.  Instit. 
(3)  xx.  65. 

Cast  changed  to  Bar-iron. — Stirling's  processes  for  the  con- 
rereion  of  cast  into  bar-iron  are  deserving  of  consideration. 
To  a  given  weight  of  cast-iron,  about  ^to^as  much  scrap- 
iron  is  added,  most  conveniently  by  putting  the  scrap-iron  into 
the  hollows,  which  it  is  designed  to  fill  by  cast-iron  run  di- 
rectly from  a  blast-furnace.  The  pigs  are  then  puddled  as 
usual,  taking  care  that  the  whole  be  thoroughly  melted.  The 
stream  of  cast-iron  may  also  be  run  upon  the  hearth  of  a  re- 
rerberatory,  containing  scrap-iron,  heated  to  a  point  below 
welding ;  the  heat  is  raised  until  both  are  incorporated,  and 
the  metal  is  then  run  into  a  puddling-furnace.  With  better 
qualities  of  cast-iron,  from  ^  to  J  of  scrap-iron  may  be  used. 
In  order  to  obtain  a  malleable  iron,  harder,  less  fibrous,  and 
more  granular  than  usual,  J  or  1  per  cent,  of  tin  is  added  to 
the  malleable  iron  mixtures  above  described.  Bismuth,  an- 
timony, and  arsenic  will  produce  a  similar  effect.  Such  hard 
iron  is  said  to  work  well,  while  hot,  under  the  hammer,  in  the 
squeezer,  between  the  rolls,  and  in  the  smithy.  Zinc  may  be 
employed  in  the  form  of  calamine.  About  the  same  quantity 
of  copper  also  gives  additional  hardness  to  iron.  Black  oxide 
of  manganese,  in  the  proportion  of  J  to  1  per  cent,  of  the 
mixed  malleable  iron,  gives  a  more  steely  character  to  it, 
hardening  the  iron  and  facilitating  the  puddling  process.  (Rep. 
Pat.  Inv.  July,  1850.) 

Bar  made  from  Cast-iron. — Prof.  Miller's  (Ch.  Gaz.  vi.)  ana- 
lyses show  that  iron  made  by  cementation  contains  more 
carbon  than  good  bar-iron,  but  much  less  than  it  did  before 
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this  process.  The  decrease  is  not  in  the  (graphitic)  carbon 
insoluble  in  acids,  but  in  the  chemically  combined  portion. 

Steel  from  Cast-iron. — The  conversion  of  cast-iron  into  steel 
is  desirable,  if  it  can  be  effected  rapidly  and  economically ; 
for  articles  might  be  cast  directly  from  a  blast-furnace  or  a 
cupola,  and  then  steeled  to  a  greater  or  less  depth,  without 
altering  their  form,  inasmuch  as  only  a  small  quantity  of  carbon, 
a  small  percentage  of  the  weight,  is  required  to  be  removed. 
For  a  large  number  of  purposes,  this  steeling  need  not  proceed 
to  a  great  depth,  especially  where  toughness  of  body  is  not  a 
requisite. 

Attempts  have  been  recently  made  to  effect  this  decarbon- 
ization  of  cast-iron  by  burning  off  a  part  of  the  carbon  in 
cast-iron,  since  it  is  known  that  the  intermediate  qualities  of 
steel  between  bar  and  cast-iron  are  due  to  its  intermediate 
state  of  carbonization.  Riepe's  process  (Lond.  Journ.  Oct. 
1850)  is  a  modification  of  the  process  for  decarbonizing  cast- 
iron  in  a  puddling-furnace  by  regulating  the  heat  in  the  finish- 
ing process,  and  adding  iron  towards  the  latter  part  of  the 
process.  He  also  proposes  imbedding  cast-iron  in  clay  and 
keeping  it  at  the  welding  heat  of  steel,  to  effect  the  same  pur- 
pose; and  still  further,  the  oxidation  of  castings  by  atmo- 
spheric air.  The  process  of  making  malleable  castings  is  also 
based  on  the  same  general  principle.  Such  processes,  as  far 
as  we  know,  can  only  produce  inferior  qualities  of  steel,  al- 
though they  may  possibly  produce  a  material  having  exactly 
the  due  quantity  of  carbon ;  for  as  the  metal  is  subjected  to  a 
comparatively  small  amount  of  working,  a  considerable  propor- 
tion of  the  impurities,  silicium,  phosphorus,  sulphur,  metals,  &c. 
will  remain  in  the  mass  and  deteriorate  the  quality  of  the 
metal.  The  superior  quality  of  steel  is  mainly  due  to  a  more 
or  less  perfect  removal  of  injurious  constituents,  while,  at  the 
same  time,  much  iron  is  oxidized  and  removed.  By  any  of  the 
processes  yet  known,  it  is  impossible  to  avoid  labor  and  loss 
of  iron  in  making  steel,  and  these  seem  to  be  in  direct  pro- 
portion to  the  quality  of  steel  to  be  made.  Late  examinations 
by  Miller  of  castings  rendered  malleable  by  cementation, 
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(Proc.  Brit.  Assoc.  1849,  Amer.  Journ.  (2)  vii.  276,  and  Journ. 
Pr.  Inst.  (3)  xvii.  71),  seemed  to  prove  that  not  only  carbon,  but 
e?en  ailicium  had  been  extracted.  This  startling  assertion 
needs  further  investigation ;  for,  should  it  be  confirmed,  the 
present  modes  of  making  bar-iron  and  steel  may  eventually 
give  place  to,  or  be  modified  by,  processes  of  cementation. 

Steel  from  Bar-iron. — It  would  be  an  important  addition  to 
the  metallurgy  of  iron,  if  we  possessed  a  rapid,  economical,  and 
efficient  method  of  partially  converting  wrought-iron  into  steel ; 
for  iron  may  be  more  conveniently  forged  than  cast  into 
many  forms,  and,  if  they  were  then  steeled  externally,  or  at 
certain  required  points,  would  possess  a  core  of  tough  metal 
with  an  exterior  capable  of  being  hardened.  Hence,  patents 
We  issued  and  processes  been  proposed  to  effect  this  object ; 
but  we  may  conclude  that  the  experiments  have  not  been  sue- 
sessful,  since  they  have  not  come  into  general  use.  Charcoal, 
mixed  with  a  little  borax,  salammoniac  and  saltpeter,  has 
been  proposed  (Lond.  Journ.  xxxvi.  26)  as  a  material  to  imbed 
articles  forged  of  iron.  As  prussiate  of  potash  has  a  marked 
effect  in  converting  iron  into  steel,  a  bed  of  charcoal  imbued 
with  a  solution  of  the  prussiate  might  answer  the  desired  end. 
The  greatest  difficulty  lies  in  limiting  the  depth  of  the  trans- 
formation into  steel,  since  the  depth  seems  to  depend  on  the 
length  of  cementation,  so  that  large  and  small  pieces  cannot 
be  cemented  at  the  same  time  in  the  same  bed. 

2.  Copper. — This  metal,  one  of  the  next  in  value  to  iron,  is 
chiefly  furnished  by  Cornwall,  England,  where,  as  in  most 
other  localities,  it  occurs  in  the  form  of  pyrites,  or  sulphuret 
of  iron  and  copper.  The  same  ore  has  recently  been  found 
at  Perkiomen,  on  the  Schuylkill  River,  near  Philadelphia,  in  a 
good  vein.  The  native  copper  formations  at  Lake  Superior 
are  truly  gigantic ;  but  if  past  experience  be  our  guide,  they 
will  continue  to  yield  profitably  during  a  lengthened  period 
of  time,  only  when  veins  of  pyrites  shall  have  usurped  the 
deposits  of  the  native  metal. 

Copper  and  Arsefiic,  their  general  diffusion.— (Moniteur 
Industrie!,  1846, — Dingler's  Journ.  ciii.)    Walchner  finds  that 
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very  small  quantities  of  copper  and  arsenic  are  contained  in 
all  iron-ores,  in  ochres,  ochreous  deposits  from  springs,  marls, 
and  meteoric  masses.  It  may  be  proved  by  dissolving  them 
in  pure  muriatic  acid,  passing  sulphuretted  hydrogen  through 
the  solution  to  saturation,  and  suffering  the  precipitate  to  settle 
in  a  stoppered  bottle.  See  also  Buchner,  Jr.,  on  the  content 
of  arsenic,  copper,  and  tin  in  the  mineral  waters  of  Bavaria. 
(Gelehrte  Anzeigen  d.  K.  B.  Acad.  d.  Wissenschaften,  No. 
75,1847 ;  Schaf hautl  Untersuch.  d.  Eisenerze,  Dingler's  Journ. 
lxxiv.  808.) 

Pelouze'%  Alkaltmetric  Test. — This  method,  both  exact  and 
rapid,  depends  upon  the  perfect  precipitation  of  copper  from 
its  ammoniacal  solution  by  sulphuret  of  sodium,  and  the  exact 
point  is  indicated  by  the  change  from  a  deep-blue  to  a  color- 
less solution. 

One  gramme  of  the  substance  to  be  tested  is  dissolved  in 
7-8  cubic  centimetres  of  nitric  acid,  the  solution  diluted  with 
water,  and,  after  precipitating  any  silver  that  may  be  present 
with  muriatic  acid,  treated  with  20-25  cubic  centimetres  of 
caustic  ammonia.  A  precipitate  of  lead  or  tin  may  be  filtered 
off.  110  grms.  of  crystallized  sulphuret  of  sodium  are  then 
dissolved  in  1  litre  water,  and  poured  into  a  graduated  alkali- 
metric  tube.  To  a  boiling  solution  of  1  grm.  pure  copper  in 
nitric  acid,  treated  with  excess  of  ammonia,  this  test-liquor  is 
added,  carefully  noting  the  number  of  measures  required  to 
decolorize  the  solution ;  suppose,  31  measures.  Treat  the 
solution  of  the  substance  to  be  tested,  in  a  similar  manner, 
and  suppose  it  requires  30  measures  to  decolorize  it.  It  con- 
tains, in  this  case,  j$  copper,  of  the  quantity  employed. 
That  is,  multiply  the  quantity  of  the  substance  to  be  tested 
(say  10,  20,  or  100  grains)  by  the  number  of  measures  em- 
ployed with  pure  copper,  and  divide  by  those  employed  for  the 
other  solution.  Then,  if  20  grs.  had  been  used,  multiply  the 
quotient  by  5,  to  bring  the  result  to  a  percentage,  &c.  The 
test  should  always  be  performed  with  a  boiling  solution.  The 
precipitate  is  5CuSa+CuO.  (See  the  Technologiste,  Avril, 
1846.) 
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New  Method  of  Reduction  from  Copper-pyrites. — In  Rivot 
and  Philipps's  method,  the  pyrites  is  roasted  to  oxidize  the 
greater  part  of  the  sulphurets,  the  roasted  ore  fused  in  a  re- 
verberatory  with  silicious  matters,  lime,  and  fine  coal,  to  con- 
vert the  oxide  of  copper  into  a  silicate, — and  metallic  cop- 
per precipitated  from  the  fused  mass  by  dipping  in  iron  rods. 
After  3—4  hours  the  slag  is  said  to  retain  only  0.4-0.6  of  one 
per  cent,  copper,  and  the  iron  bars  lost  1-6  kilogr.  for  12-42 
kilogr.  of  copper  obtained.  On  this  process,  Eisner  remarks 
that  it  is  the  method  of  precipitation  long  since  adopted  with 
lead-ores,  and  he  corrects  the  chemical  explanation.  For  in 
roasting  such  pyrites,  part  of  the  sulphur  passes  off  as  sul- 
phurous acid,  and  part  remains,  forming  sulphates  of  the 
oxides  of  iron  and  copper,  mixed  with  some  unaltered  pyrites. 
In  the  subsequent  fusion  there  is  formed  protosilicate  of  iron 
and  lime,  and  copper-stone,  or  impure  sulphuret  of  copper ; 
from  which  last,  the  metallic  iron  precipitates  copper  while  it 
is  converted  into  sulphuret  of  iron.  (For  a  detailed  account 
of  this  method,  see  Journ.  Fr.  Inst.  (3)  xvii.  60.) 

Fluxing. — Considerable  difficulty  being  often  experienced 
in  fluxing  refractory  copper-ores,  many  substances  have  been 
proposed  to  facilitate  their  fluxion,  such  as  sulphate  or  car- 
bonate of  baryta,  to  which  a  recent  patent  adds  galena.  (Lond. 
Journ.  Oct.  1850.) 

Extraction  of  Copper. — Mitchell,  Alderson,  and  Warriner 
have  patented  a  process  (Ch.  Gaz.  vii.)  for  extracting  copper 
from  ores  by  one,  or,  at  most,  two  roastings  and  fusions.  It 
ifl  applicable  to  sulphurets  alone,  or  mixed  with  oxide,  car- 
bonate, and  sulphate,  or  with  sulphurets  of  other  metals.  The 
finely-powdered  ore  is  calcined  in  a  reverberatory  furnace,  and 
well  stirred  during  the  operation  in  order  to  promote  oxida- 
tion. After  cessation  of  sulphurous  acid  vapors,  the  heat  is 
to  be  increased,  but  not  high  enough  to  agglutinate  the  mass. 
In  this  way  all  sulphate  of  copper,  which  may  have  been 
formed,  ia  decomposed.  If  magnesia  is  present,  the  hot  ore 
irast  be  raked  into,  water  and  leeched  for  the  separation  of 
magnesia  Bait. 
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The  ore  is  now  converted  into  regulus  by  fusion  with  lime 
and  old  slag,  in  a  metal  furnace ;  if  the  proportion  of  copper 
is  less  than  25  per  cent.,  a  second  roasting  of  the  ore  is  also 
advisable,  previous  to  its  treatment  in  the  "metal"  furnace. 

The  regulus  is  to  be  mixed  with  a  quantity  of  sand  equalling 
the  amount  of  contained  oxides  of  copper  and  iron  ;  also  with 
sufficient  lime  and  old  slag  to  promote  fluxing.  Charcoal — 
say  one-tenth  of  the  weight  of  sand  and  flux — is  also  added, 
and  heat  applied.  After  fusion,  an  additional  portion  of 
coal  is  well  stirred  in  and  the  heat  increased  and  continued 
for  a  short  time.  By  this  operation  the  silicate  of  copper,  at 
first  formed,  is  reduced,  while  the  silicate  of  iron  remains 
untouched. 

It  is  doubtful  whether,  in  working  copper-ores,  mixed  to 
only  8  per  cent.,  the  metal  can  be  extracted  by  these  few 
operations  without  loss  of  copper ;  for,  in  the  ordinary  process, 
the  sulphur  left  after  roasting  serves  to  collect  the  metal  more 
perfectly  from  the  slag. 

Phosphorus  in  Copper. — Percy  and  James  (Ch.  Gaz.  viii.) 
have  given  the  results  of  a  series  of  essays  which  go  to  prove 
that  the  presence  of  phosphorus  in  copper  improves  its  sound- 
ing quality  in  casting ;  an  effect  also  produced  by  small  pro- 
portions of  arsenic.  They  found  that  even  as  much  as  2.4 
per  cent,  of  phosphorus  did  not  impair  the  tenacity  or  mallea- 
bility of  the  copper.  It  seems  also  to  exert  a  protective 
influence  against  the  corrosive  action  of  sea-water. 

Coating  Iron  with  Copper. — Pomeroy's  patent  (Lond.  Journ. 
Oct.  1850)  proposes  to  make  sheet-copper  similar  to  sheet- 
tin,  by  which  a  stiffness  is  imparted  to  the  copper,  which  is 
desirable  in  many  processes  of  the  arts.  After  cleansing  the 
surface  by  acid-water  and  heat,  the  sheet-iron  is  dipped  into 
water  containing  clay  suspended  in  it,  and  then  dried,  when  it  is 
plunged  for  a  moment  of  time  into  melted  copper.  The  sheet 
metal  may  then  be  rolled.  The  chemical  reason  given  for  the 
use  of  a  clay  bath  to  protect  the  iron  from  oxidation,  viz.  the 
ammonia  in  the  clay  neutralizing  the  acid  left  on  the  iron 
from  the  acid  bath, — is  erroneous. 
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Action  of  Salt-water  upon  Copper. — Dr.  Percy  has  deter- 
mined by  experiment  (Athenaeum  1849,  Ch.  Gaz.  vii.),  that 
the  presence  of  phosphorus  and  iron  in  copper,  even  in  the 
proportion  of  2.41  of  each  in  the  100  parts,  scarcely  impairs 
either  its  tenacity  or  malleability.  Copper,  alloyed  with  a 
little  phosphorus,  was  also  found  to  resist  the  action  of  salt- 
water much  better  than  other  specimens  of  copper. 

(Train*. 

Electrotype  copper,  after  9  months'  immersion  in  sea- 
water,  lost  per  sq.  inch      1.4 

8elected  copper                "                "                "  1.1 

Copper  containing  phosphorus           "                 "  0.0 

Copper  from  the  "  Frolic"                 "                 "  1.12 

Dockyard  Copper,  No.  1                   "                "  1.66 

"            "        No.  2                   "                «  8.0 

"            "       No.  3                  "                "  2.48 

"            "       No.  4                  «                "  2.33 

Muntz's  metal                                    "                "  0.95 

3.  Lead. — Nearly  all  the  lead  of  commerce  is  obtained  from 
galena,  or  sulphuret  of  lead.  One  of  the  most  extensive 
formations  of  oxidized  lead  (carbonate)  is  in  Mine  &  la  Motte, 
Missouri,  where  millions  of  pounds  of  metal  have  been  ex- 
tracted from  white-lead. 

The  total  amount  of  lead-ore  raised  in  Great  Britain,  in 
1849,  was  78,964  tons,  which  yielded  54,853  tons  of  metal ; 
of  this  amount,  England  produced  about  three-fourths.  The 
average  yield  of  the  ores  of  Great  Britain  is  69£  per  cent. 

Shot — David  Smith,  of  New  York,  has  patented  a  plan  for 
making  shot  in  a  comparatively  low  tower,  by  forcing  or 
drawing  an  upward  current  of  air  through  it,  so  that  the 
descending  shot  will  be  brought  in  contact  with  as  much  cool- 
ing air  in  50  feet  as  it  ordinarily  does  in  descending  150  feet 
or  more. 

Alkalimetric  Test. — Domontl  has  described  (Technologiste, 
1846)  a  method  of  testing  lead  quantitatively,  similar  to  that 
of  Pelouze  for  copper  (see  above).  The  substance  to  be  tested 
is  dissolved  in  nitric  acid,  the  solution,  diluted  with  water, 
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treated  with  excess  of  potassa  to  redissolve  oxide  of  lead,  and 
then  with  a  measured  quantity  of  sulphuret  of  sodium  solu- 
tion, until  all  the  lead  is  thrown  down  as  sulphuret.  The 
solution  of  sulphuret  of  sodium  employed  for  the  copper-test 
(30  cub.  centimetres  of  which  precipitate  1  grm.  copper)  is 
diluted  with  3  times  its  volume  of  water  for  the  lead-test. 
Tin,  antimony,  and  arsenic  have  no  influence  in  this  reaction, 
as  they  are  not  precipitated  by  sulphuret  of  sodium  from  a 
strongly  alkaline  solution.  Iron,  nickel,  and  cobalt  rarely 
occur  in  galena,  and  zinc  is  thrown  down  white  after  all  the 
lead  is  precipitated.  This  test  does  not  show  the  presence  of 
bismuth,  which  precipitates  with  the  lead  and  is  estimated 
with  it. 

It  may  be  remarked,  that,  although  iron  forms  neither  a 
frequent  nor  large  constituent  of  good  galena,  yet  it  is  fre- 
quently present,  in  quantity,  in  less  pure  ores  of  lead.  But 
still  the  test  may  be  used.  For  after  solution  of  the  lead  in 
potassa,  and  decantation  of  the  greater  part,  the  residue  may 
be  diluted  and  filtered,  leaving  iron,  nickel,  and  cobalt  on  the 
filter.— J.  C.  B. 

4.  Tin. — Thus  far,  mere  traces  of  tin  have  been  found  in  the 
United  States,  but  its  value  in  the  arts  leads  us  to  wish  that 
it  may  yet  be  discovered  in  workable  quantities.  It  is  asso- 
ciated in  minute  quantity  with  nearly  all  the  rutile  and  tungsten 
found  in  the  United  States. — J.  C.  B. 

Kersten  has  recently  analyzed  several  kinds  of  tin ;  No.  1 
from  the  Altenberg  Zwitterstock,  and  No.  2  Peruvian. 

No.  1.  No.  2. 

Tin 97.83  93.50 

OLead 2.76 

Iron 0.11  0.07 

Insoluble  in  muriatic  acid...     1.90  3.76 


99.84  100.09 

In  No.  1,  the  portion  soluble  in  acid  was  tin,  iron,  and  a 
trace  of  manganese ;  the  insoluble,  bismuth  and  copper,  with 
traces  of  arsenic,  tungsten,  and  antimony.     In  No.  2,  the 
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soluble  was  tin,  iron,  and  lead ;  the  insoluble,  antimony,  with 
traces  of  copper  and  arsenic.  (Ding.  Polytech.  J.  cviii.  25.) 

Tin  Plate. — Budy  and  Lammatsch  propose  alloying  tin 
with  J1?  of  nickel,  previously  to  coating  sheet-iron  with  the 
alloy.  The  advantages  contemplated  are,  greater  hardness, 
and  less  fusibility,  and  the  greater  cost  is  said  to  be  com- 
pensated by  a  saving  of  one-half  of  the  quantity  of  tin  usually 
employed.  (An.  Rep.  Liebig  and  Kopp,  ii.  278. 

5.  Zinc,  Mercury,  and  Arsenic. — These  three  metals,  being 
volatile,  are  obtained  in  a  similar  manner ;  the  first  two  by 
distillation,  and  the  last  by  sublimation. 

The  most  important  ore  of  zinc,  hitherto  worked,  being 
calamine,  both  silicate  and  carbonate,  it  is  mixed  with  lime  to 
retain  the  silica  and  with  carbon  to  reduce  the  oxide,  and  the 
mixture  distilled  in  earthenware  retorts.  Blende,  or  the  sul- 
phuret  of  zinc,  is  abundant,  but  less  easily  and  more  rarely 
worked.  The  celebrated  locality  of  red  oxide  of  zinc  and 
Franklinite,  near  Franklin,  New  Jersey,  has  attracted  much 
attention  at  different  times,  and  although  the  attempts  to  distil 
metal  from  it  have  been  unsuccessful,  it  has  recently  been 
worked  with  renewed  energy  in  order  to  manufacture  the  pig- 
ment zinc-white  (see  Metallosalines).  Besides  this  locality 
of  red  zinc-ore,  we  also  have  a  large  formation  of  calamine 
in  Pennsylvania,  and  it  frequently  accompanies  the  lead-ores 
of  Illinois,  &c. 

Mercury  occurs  as  a  sulphuret,  which  is  mixed  with  lime 
and  distilled.  A  notable  locality  of  the  native  cinnabar  has 
been  opened  in  California,  but  the  superior  attractions  of 
gold-washing,  or  washing  for  gold,  has  prevented  a  fair  de- 
velopment of  the  ore.  The  analysis  of  one  specimen  yielded 
upwards  of  60  per  cent,  mercury,  of  another  more  than  30  per 
cent.  The  last  was  from  an  average  of  many  pounds  of  ore. 
The  ore  presented  a  beautiful  contrast  of  the  red  cinnabar 
with  a  white  quartzose  vein,  and  the  cinnabar  contained 
hydrated  oxide  of  iron  and  bitumen. — J.  C.  B. 

Purification  of  Mercury. — Ulex's  method  of  purifying 
commercial   quicksilver  was  formerly  employed  in  Struve's 
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laboratory  at  Dresden  (Archiv.  d.  Phar.  xlvi.  and  Polytech. 
Centralbl.  1847).  2ft)  mercury  is  rubbed  for  10  minutes  with 
£  oz.  of  a  solution  of  perchloride  of  iron  (sp.  gr.  1.48)  and 
£  oz.  water/ the  iron  solution  washed  off  with  water,  and  the 
mercury  dried.  If  it  contain  more  than  1  per  cent,  lead,  the 
operation  should  be  repeated.  Perchloride  of  iron  has  the 
property  of  minutely  dividing  mercury,  the  iron  being  re- 
duced to  protochloride,  and  some  subchloride  of  mercury  being 
formed,  which  prevents  the  globules  from  reuniting.  When 
other  metals  are  present,  they  are  more  readily  chlorinized 
than  the  mercury,  and  either  washed  away  in  solution  or  left 
as  an  insoluble  powder.  To  test  the  purity  of  mercury,  Ulex 
recommends  shaking  it  in  a  clean  glass  tube,  when,  if  impure, 
a  black  powder  appears  on  the  surface  of  the  glass.  In  this 
manner  ?uitfTT  part  of  lead  is  shown.  Eisner  offers  as  a  con- 
venient but  more  costly  method  of  preparing  absolutely  pure 
mercury,  to  warm  a  solution  of  corrosive  sublimate  (chloride 
of  mercury)  in  an  iron  vessel  with  iron  nails. 

Mercury. — Violette  (Comptes  Rendus,  1850)  has  proposed 
a  very  convenient  method  of  distilling  mercury  by  high  pres- 
sure steam.  It  consists  in  placing  the  amalgam  or  metal  in  a 
cast-iron  cylinder  to  which  is  attached  a  worm.  This  latter 
serves  as  a  heater  for  the  water  and  also  as  a  conduit  for  the 
generated  steam,  which,  in  traversing  the  interior  of  the  cylin- 
der, heats  and  volatilizes  the  contained  metal.  The  vapors 
of  metal  and  water,  becoming  involved,  pass  over  in  a  double 
current  into  the  refrigerator,  where  they  are  condensed  and 
separate  into  strata. 

This  plan  has  the  great  advantages  of  economy  as  to  time, 
fkel,  and  labor ;  all  danger  of  concussion  is  obviated,  and  as 
there  is  no  escape  of  vapor,  the  workmen  suffer  no  injury  to 
health,  as  is  the  case  by  the  usual  process. 

Arsenic  is  associated  with  ores  of  cobalt,  nickel,  copper, 
Ac,  as  arseniuret  of  those  metals,  and  in  the  preliminary 
operations  of  roasting,  it  volatilizes  as  arsenious  acid,  and 
condenses  in  flues  and  chambers  constructed  for  the  purpose. 
It  is  then  mixed  with  charcoal  and  sublimed  as  metal,  or  with 
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sulphur  and  Bublimed  as  realgar  or  red  sulphuret  of  arsenic. 
For  its  diffusion,  see  Copper,  above. 

6.  Antimony  and  Bismuth. — These  metals  are  obtained  by 
eliquation,  or  by  heating  their  ores  when  they  flow  out  from 
the  gangue.  We  have  not  yet  found  important  localities  of 
either  of  these  metals,  although  antimony  is  inconveniently 
associated  with  some  Western  lead-ores.  Bismuth,  occurring 
mostly  in  the  native  state,  is  simply  subjected  to  this  operation ; 
but  antimony,  being  generally  found  as  sulphuret,  is  eliquated 
as  such,  the  sulphuret  being  very  fusible.  The  metal  or  re- 
gains of  antimony  is  then  obtained  by  heating  the  sulphuret 
with  iron,  alkali,  &c.  which  take  up  its  sulphur.  As  it  is  of 
some  importance  to  have  it  free  from  arsenic,  various  processes 
have  been  devised  to  effect  the  separation,  with  variable  success* 

Antimony  free  from  Arsenic. — To  effect  this  separation  ac- 
cording to  Liebig's  method,  Bensch  observes  that  the  presence 
of  sulphuret  of  iron  is  necessary,  and  gives  the  "proportions : 
100  pts.  crude  antimony  (sulphuret),  42  pts.  clean  iron  filings, 
10  pts.  anhydrous  glauber's  salt,  2  pts.  charcoal,  and  2  per 
cent,  sulphuret  of  iron.  After  fusion,  16  pts.  of  the  regulus, 
containing  iron,  1  pt.  sulphuret  of  antimony,  and  2  pts.  soda 
are  kept  in  fusion  an  hour,  and  the  regulus,  freed  from  slag, 
is  fused  first  with  1£  and  then  with  1  pt.  soda  (without  sul- 
phuret of  antimony),  each  time  for  an  hour,  until  the  slag  has 
a  light-yellow  color.  The  passage  of  the  antimony  through 
the  crucible  is  prevented  by  smearing  it  previously  with  moist 
soda,  and  then  heating  it  until  the  soda  fuses  and  glazes  the 
interior. 

7.  Silver  and  Gold. — We  place  these  together,  from  their 
similar  metallurgio  treatment,  both  in  the  ore  and  when  puri- 
fied for  commercial  purposes.  The  methods  of  purifying  are 
partly  by  fire  and  partly  by  acid ;  the  modes  of  extraction 
from  their  ores  are  partly  by  washing,  partly  by  amalgamation 
with  mercury,  and  recently  liquid  methods  have  been  proposed* 
Native  gold  generally  contains  silver,  the  greater  part  of  which 
is  to  be  separated,  being  lost  by  association  with  a  metal  of 
far  greater  value ;  and  silver,  when  obtained  from  its  ores,  14 
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generally  worked  for  the  small  fraction  of  gold  it  contains. 
Hence,  both  in  extracting  and  refining,  the  mixed  hydro  and 
pyro-metallurgic  processes  are  adopted. 

The  processes  of  separation  or  parting  are  by  nitric  or 
sulphuric  acid.  In  the  former  case,  the  gold  is  melted  with 
2  or  3  times  its  weight  of  silver,  granulated  by  pouring  into 
water,  and  then  treated  with  pure  nitric  acid,  which  extracts 
not  only  the  silver  added,  but  also  more  or  less  of  that  originally 
contained  in  the  gold ;  for  gold  has  such  a  covering  power  that 
acid  could  not  extract  the  silver  originally  present,  but  by 
adding  more  silver,  the  gold  is  so  disseminated,  that  as  the 
silver  is  extracted,  the  gold  is  left  in  a  spongy  state.  For 
parting  by  sulphuric  acid,  the  gold  is  melted  with  more  silver 
than  for  nitric  acid,  granulated,  and  then  heated  with  un- 
diluted oil  of  vitriol  in  vessels  of  platinum  or  iron,  whereby 
silver  and  copper  are  extracted  and  the  gold  untouched.  This 
method  is  especially  applicable  to  silver  containing  only  traces 
of  gold. 

The  silver  dissolved  out  from  gold  is  recovered  either  by 
precipitating  it  in  the  metallic  state  by  copper,  or  it  is  pre- 
cipitated as  a  chloride  by  common  salt,  and  the  chloride  re- 
duced most  conveniently  and  neatly  by  zinc  and  dilute  acid. 

Silver.-— An  important  series  of  essays  on  this  metal,  by 
Malaguti  and  others,  especially  with  reference  to  its  extraction 
from  the  ore,  has  been  presented  to  the  "Academic  des 
Sciences"  of  Paris,  abstracts  of  which  have  appeared  in  the 
Compte8  Rendus,  Chemical  Gazette,  London  Journal,  &c.  We 
refer  to  them  for  the  details. 

Reduction  of  Silver  from  its  Ores. — A  new  method  of  ef- 
fecting this  is  to  roast  the  ores  with  common  salt,  which  forms 
chloride  of  silver,  and  to  lixiviate  the  roasted  ore  with  a  hot 
solution  of  common  salt,  which  dissolves  out  the  chloride  of 
silver.     The  solution  is  precipitated  by  metallic  copper. 

According  to  another  method,  the  sulphuretted  ores  are 
carefully  roasted  in  a  reverberatory,  to  change  them  into  sul- 
phates; the  sulphates  lixiviated  by  boiling  water,  and  the 
silver  precipitated  by  metallic  copper. 
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Dr.  Percy  proposes  to  extract  silver  from  its  ores,  in  the 
wet  way,  by  means  of  hyposulphite  and  chloride  of  lime. 
The  details  of  the  mode  are  given  in  a  paper  read  before  the 
British  Association,  Aug.  9,  1848.  (Ch.  Gaz.  vii.) 

Solubility  of  Chloride  of  Silver. — According  to  Pierre  (Journ. 
de  Pharm.  (3)  xii.  237),  1  pt.  chloride  of  silver  is  soluble  in 
200  pts.  strong  chlorohydric  acid,  and  in  600  pts.  of  the 
same  acid,  diluted  with  twice  its  weight  of  water. 

Reduction  of  Chloride  of  Silver. — According  to  Hornung 
(Journ.  de  Ghim.  Mldicale,  1847),  moist  chloride  of  silver  is 
easily  reduced  by  metallic  copper  and  ammonia,  very  little 
ammonia  being  required  for  the  purpose.  The  reduced  silver 
is  well  washed  with  water  and  dried. 

Kessler's  method  of  obtaining  chemically  pure  silver  is 
as  follows  (Le  Technologiste,  1847) :  Silver  alloyed  with  cop- 
per or  lead  is  dissolved  in  the  least  possible  quantity  of  pure 
nitric  acid,  the  solution  diluted  with  20  times  as  much  water, 
and  a  solution  of  protacetate  of  iron  added  as  long  as  a  pre- 
cipitate ensues.  The  latter  is  washed  first  with  acetic  acid, 
and  then  with  water  acidulated  by  sulphuric  acid,  until  the 
wash-water  ceases  to  show  a  precipitate  with  prussiate  of 
potash.  The  precipitation  of  silver  is  so  complete,  that  not  a 
trace  of  it  can  be  found  by  common  salt  in  the  filtered  liquid. 
The  protacetate  of  iron  also  precipitates  platinum,  especially 
by  warming  the  solution.  The  surface  of  articles  on  which 
galvanic  copper  is  to  be  precipitated,  and  which  is  not  easily 
rendered  conducting  by  graphite,  may  be  rendered  so  by  im- 
buing it  with  a  solution  of  nitrate  of  silver  and  then  treating 
it  with  protacetate  of  iron. 

Wittstein  (Buch  Rep.  vol.  ii.)  has  compared  the  advantages 
of  the  various  processes  for  reducing  chloride  of  silver,  and 
finds  that  with  charcoal  to  be  the  safest  and  most  economical. 
2  pts.  of  chloride  are  mixed  with  1  pt.  of  moist  charcoal, 
the  whole  pressed  into  a  black-lead  crucible,  loosely  covered 
and  heated.  Calcination  is  continued  until  an  half-hour  be- 
yond the  cessation  of  hydrochloric  vapor.  When  cold,  the 
silver  is  extracted  by  nitric  acid  of  1.20, 3  pts.  being  require*} 
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for  every  2  pts.  of  chloride.  By  heating  the  crucible  more 
intensely,  the  silver  will  run  together,  and  may  be  separated 
by  mechanical  means.  The  reducing  power  of  the  charcoal 
is  owing  to  its  content  of  hydrogen. 

Levol  dissolves  sugar  in  potassa  lye,  and  boils  chloride  of 
silver  in  it.  The  chloride  is  reduced  to  a  gray  metallic  pow- 
der, while  carbonic  acid  is  evolved  (Journ.  de  Ghim.  M£d.) 

G.  Zimmermann  employs  the  following  method  for  large  quan- 
tities (Gewerbvereinsbl.  der  Prov.  Preussen,  2  Jahrg.  1847). 
The  washed  chloride  is  mixed  with  water,  pieces  of  bar-iron 
of  the  size  of  a  finger  thrown  in,  and  the  whole  stirred  with 
wood  in  a  stoneware  or  porcelain  vessel.  21b  of  iron  are  re- 
quired for  so  much  chloride  as  contains  8  marks  of  fine  silver, 
and  the  reduction  is  completed  in  2  hours.  The  washed  and 
dried  silver  powder  is  fused  in  a  clay  crucible,  with  a  mixture 
of  equal  parts  of  potash  and  dry  salt. 

This  reduction  is  performed  at  the  United  States  Mint,  by 
granulated  zinc  and  sulphuric  acid,  on  about  1000ft)  of  silver 
per  day,  and  presents  advantages  which  the  use  of  iron  does 
not.  There  is  not  a  great  difference  in  the  cost  between  clean 
bar-iron  prepared  as  above,  and  granulated  zinc,  and,  of  the 
two,  the  latter  is  freer  from  injurious  ingredients.  As  in 
the  precipitation  of  silver  from  large  parting  (quartation) 
operations,  the  exact  quantities  of  silver  cannot  readily  be 
known ;  and  as  an  excess  of  metal  will  be  required  to  insure 
total  and  rapid  reduction,  this  excess  must  be  removed  either 
by  sulphuric  acid  or  by  sifting.  The  latter  would  be  incon- 
venient, and  the  zinc  is  dissolved  more  rapidly  than  iron  would 
be.  Moreover,  the  reduction  proceeds  more  rapidly  with  zinc, 
since  it  can  be  readily  procured  in  a  state  of  fine  division  by 
granulating.  In  melting  the  fine  silver  into  toughened  bars, 
we  use  saltpeter  and  borax.  The  silver  thus  obtained,  with- 
out attempting  to  procure  it  very  pure,  shows  a  fineness  of 
995-997},  and  may  be  easily  refined  in  the  pot  to  998  and 
999  thousandths.— J.  O.  B. 

Parting  by  Sulphuric  Acid. — Pettenkofer's  experiments  on 
parting  gold  by  oil  of  vitriol  are  of  some  value.      In  this 
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process,  gold  may  be  extracted  from  silver,  even  when  it  forms 
an  exceedingly  minute  proportion  in  the  latter,  by  boiling  it 
with  oil  of  vitriol  in  iron  or  platinum  vessels,  and  a  large 
amount  of  gold  has  been  thus  recovered  from  old  silver,  since 
the  process  was  first  made  known.     To  effect  the  parting  most 
completely,  there  should  be  in  16  pts.  alloy  3  to  4  pts.  gold, 
and  at  least  10  of  silver.   Pettenkofer's  experiments  were  made 
in  the  refinery  at  Munich,  with  Eronenthaler  (crown-dollars), 
which  contain  Tfttfornr  of  gold.     The  parting  is  at  first  rapid 
until  the  fineness  reaches  958  to  960  thousandths,  when  long- 
continued  boiling  (14  times)  with  great  excess  of  acid  raises 
it  only  to  970-972  thousandths,  when  it  consists  of  970  gold, 
28  silver,  and  2  platinum.    No  excess  of  acid  nor  repeated 
boiling  will  raise  this  spongy  gold  more  than  J  thousandth 
beyond  this.     It  may,  however,  be  refused  with  nitre,  alloyed 
with  silver,  and  again  parted  by  oil  of  vitriol.     It  would  ap- 
pear, from  his  experiments,  that  the  silver  is  alloyed  in  the 
metallic  state  with  the  spongy  gold,  and  not  combined  with 
chlorine,  phosphorus,  nor  arsenic ;  but  it  powerfully  resists 
all  attempts  to  extract  it,  whether  by  sulphuric  or  nitric  acid. 
Sulphur  may  be  distilled  over  it  without  its  forming  sul- 
phuret  of  silver.     Treated  with  boiling  sulphuric  acid  to  which 
bichromate  of  potassa  has  been  added,  a  considerable  amount 
of  gold  is  dissolved,  while  sesquioxide  of  chrome  is  formed ; 
but  neither  silver  nor  platinum,  which  is  also  present,  is  at- 
tacked.    Pettenkofer  thinks  that  the  silver  is  in  a  different 
•tate  from  its  normal  condition.     The  silver  may  be  extracted 
by  fusion  with  bisulphate  of  potassa  or  soda.     It  is  probable 
that  the  great  preponderance  of  gold  assimilates  the  alloyed 
sflyer  to  itself,  just  as  silver  alloyed  with  platinum  renders 
the  latter  soluble  in  nitric  acid,  and  as  platinum  in  gold  sub- 
jects the  latter  to  more  powerful  corrosion  by  fusion  with 
nitre. 

Parting  by  Nitric  Acid,  or  Quartation. — Pettenkofer  con- 
firms the  results  of  Kandelhardt  and  Ghaudet,  that  the  ancient 
proportion  of  8  silver  to  1  gold  is  unnecessary,  but  that  2  J 
nher  to  1  gold  is  a  far  better  proportion ;  for  the  gold  retains 
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more  silver  when  the  former  proportion  is  used,  even  with  the 
use  of  strong  acid  and  after  continued  boiling.  He  found 
further  that  only  If  silver  to  1  gold  was  really  necessary  to 
obtain  a  correct  separation.  We  employ  2  to  1  in  the  United 
States  Mint. 

Pettenkofer  further  observes  that  all  commercial  silver,  not 
subjected  to  chemical  separation,  contains  platinum.  To 
prove  the  presence  of  platinum  in  parted  gold,  it  is  alloyed 
with  2-2}  pts.  silver,  parted  in  the  usual  way  by  nitric  acid, 
precipitated  by  dilute  muriatic  acid,  filtered,  the  solution 
evaporated  to  dryness  (at  a  gentle  heat),  the  residue  treated 
with  alcohol,  and  the  platinum  precipitated  from  the  solution  by 
salammoniac.  To  determine  it  quantitatively,  D'Arcet  alloys 
two  equal  portions  of  the  gold  with  silver,  extracts  one  with 
nitric  and  the  other  with  sulphuric  acid ;  the  excess  of  weight 
in  the  latter  over  the  former  is  platinum. 

Pettenkofer's  discovery  of  platinum  in  the  gold  and  silver 
is  of  some  importance,  for  it  serves  to  explain  in  part  the 
refining  effects  of  nitre  on  gold.  By  this  fusion  an  appreciable 
quantity  of  gold  is  taken  up. by  the  nitre  at  the  same  time, 
although  gold  alone  is  slightly  affected  by  it.  After  treating 
with  water  the  slags  resulting  from  toughening  gold  by  nitre, 
the  fine  gray  sediment  contains  alumina,  silicic  acid,  potassa, 
oxides  of  iron,  copper,  lead,  platinum,  gold,  and  metallic  gold. 

Cleansing  Silver. — It  is  said  that  silver  or  brass  vessels  may 
be  cleansed  by  boiling  them  in  water  with  calcined  hartshorn  in 
powder  (30  grms.  to  1  quart  water),  then  drying  them  by  the 
fire,  and  rubbing  them  when  dry  with  woollen  rags  saturated 
with  the  above  liquid  and  subsequently  dried.  The  polish  is 
heightened  by  further  friction  with  a  chamois-skin. 

Gold. — For  a  full  description  of  the  Orange  Grove  or 
Vaucluse  gold  mine,  in  Virginia,  see  Amer.  Journ.  2d  ser.  vii. 
295,  with  analyses  of  the  ore  by  J.  C.  B. 

California  Gold. — Of  the  following  analyses,  1  is  by  Os- 
wald ;  2  by  T.  H.  Henry,  of  the  small  flattened  grains,  spec, 
grav.  15.63 ;  3  by  the  same,  of  a  larger  piece  with  irregular 
surface  and  siliceous  gangue,  spec.  grav.  15.96. 
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B.  1.       2.        8. 

Gold 87.6  ...  86.57  ...  88.75 

SUver 8.7  ...  12.33  ...     8.88 

Copper ...     0.29  ...     0.85 

Iron 1.7  ...     0.54  ...  trace. 

Silica 2.0  ...    ...     1.40 

i    

100.0        99.73        99.88 

California  gold  has  a  dark  color,  from  its  light  coating  of 
oxide  of  iron ;  hut  when  fused,  its  light  color  indicates  a  large 
percentage  of  silver.  The  average  fineness  of  California  gold, 
as  determined  by  some  thousand  assays  at  the  United  States 
Hint,  Philadelphia,  is  885  thousandths,  or  88 J  per  cent,  pure 
gold,  and  115th  or  11 J  per  cent,  silver,  omitting  mere  traces 
of  other  metals.     For  Iridosmin,  see  below. 

The  gold  production  of  Russia  in  1847  was  about  17|  mil- 
lions of  dollars,  and  supposing  it  to  have  increased  100  pounds 
per  annum,  it  would  amount  to  20  millions  in  1850.  The  pro- 
dace  of  California  may  be  estimated  at  50  millions.  These 
numbers  being  moderate  estimates  from  known  returns,  the 
quantity  of  gold  from  the  new  sources  of  this  metal  in  Russia 
and  the  United  States  was  70  millions,  or  more  than  300,000 
troy  pounds,  in  1850. 

Extraction  of  Gold  from  Ores. — Allain  and  Bartenbach's 
process  (Comptes  Rendus,  1849)  for  extracting  gold  is  ap- 
plicable to  all  pyritous  ores,  even  when  the  proportion  of  noble 
metal  does  not  exceed  two  ten-thousandths.  For  working  ore 
containing  this  quantity,  the  expense  will  be  about  $40  for 
every  pound  of  gold  obtained. 

The  ore,  after  being  roasted  in  the  air,  is  powdered,  sieved, 
re-roasted  into  a  red  mass,  made  into  paste  with  sulphuric 
acid  of  66° ,  and  again  roasted  until  the  entire  cessation  of 
sulphurous  fames.  Sulphur,  zinc,  and  copper  are  thus  largely 
removed.  The  ore  is  now  reduced  to  a  still  finer  powder, 
boiled  with  dilute  oil  of  vitriol,  and  the  undissolved  residue 
digested  in  a  mixture  of  6  pts.  muriatic  acid  of  21°  and  1  pt. 
ritric  acid  of  36°,  diluted  with  water.     Copper  and  gold  are 
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then  thrown  down  by  iron,  the  precipitate  calcined  to  oxidize 
the  copper,  which  is  to  be  dissolved  out  with  muriatic  or  sul- 
phuric acid: 

A  better  method  for  pyritous  ores  is  to  roast  them  partially, 
if  not  already  oxidized,  and  to  melt  them  in  a  low  blast-furnace, 
using  a  siliceous  ore  as  a  flux,  if  necessary.  A  large  portion 
of  oxide  of  iron  will  thus  be  removed,  and  the  gold  concen- 
trated in  the  remaining  sulphuret  of  iron,  which  could  then 
be  worked  by  dilute  sulphuric  acid. — J.  C.  B. 

On  the  use  of  chloride  of  lime  and  hyposulphites,  for  ex- 
tracting gold  from  its  ores,  see  an  essay  by  Percy,  in  Phil. 
Mag.  3  ser.  xxxvi.  1-8. 

Toughening  Q-old. — Wolff  proposes,  in  the  Practical  Hand- 
book for  Jewellers,  to  fuse  the  brittle  gold  in  a  new  crucible, 
and  when  melted  to  throw  in  one  or  two  pieces  of  sulphur  of 
the  size  of  a  pea,  to  shake  the  crucible  a  little  with  the  tongs, 
and  to  cast  it  rapidly  into  a  heated  mould.  He  also  proposes  to 
render  small  pieces  malleable  by  coating  them  with  powdered 
borax,  and  heating  them  in  the  blowpipe  flame  until  the  surface 
commences  fusion. 

Both  of  these  methods  are  resorted  to  at  the  United  States 
Mint,  but  the  choice  of  either  depends  upon  the  nature  of  the 
accompanying  metals  that  give  the  gold  its  brittle  character. 
When  there  is  a  quantity  of  iron  present,  the  gold  is  fused 
with  a  mixture  of  sulphur,  potash,  and  soda,  which  will  remove 
it  by  making  the  very  fusible  mixture  of  sulphurets  of  iron 
and  alkali.  If  tin,  arsenic  or  antimony  be  present,  a  good 
flux  is  a  mixture  of  borax,  soda,  and  saltpeter,  the  last  for 
oxidizing  the  foreign  metals  into  their  respective  acids,  the 
soda  to  give  base  to  those  acids,  and  the  borax  to  collect  the 
slag.  In  both  these  cases,  a  sand  or  clay  crucible  is  preferable 
to  a  black-lead  pot,  in  which  last  the  graphite  acts  reducingly. 
Where  lead  is  present,  this  process  may  partially  effect  its 
removal ;  but  it  is  more  completely  effected  during  quartation 
and  by  washing  the  fine  gold  thoroughly  with  hot  water,  after 
extracting  the  silver  by  nitric  acid.  Another  method  of  re- 
moving lead  would  be  to  fuse  the  gold  with  a  little  saltpeter, 
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borax,  and  silica,  whereby  a  fusible  slag  of  oxide  of  lead  would 
result,  and  might  be  skimmed  from  the  surface  of  the  gold. 
Palladium  and  platinum,  not  unfrequently  present  in  California 
gold,  are  likewise  removed  by  the  nitric  acid  in  parting  silver 
from  gold.  Grains  of  iridosmin  have  been  observed  in  Ca- 
lifornia gold,  in  distinct  particles,  even  after  three  or  more 
fusions,  and  seem  to  have  no  tendency  whatever  to  enter  into 
an  alloy;  but,  while  casting  such  gold,  these  particles  collect  at 
the  bottom  of  the  pot,  from  their  greater  specific  gravity,  and, 
by  remelting  in  a  small  crucible,  and  careflilly  casting,  they 
may  be  obtained  mixed  with  a  small  quantity  of  gold.  The 
latter  is  dissolved  by  nitromuriatic  acid,  and  the  iridosmin 
obtained  pure. — J".  C.  B. 

8.  Platinoid  Metals. — Platinum  is  associated  with  several 
other  metals  in  the  platinum  sand  which  is  found  in  some 
gold-districts.  They  have  not  been  found  as  a  distinct  deposit 
in  California,  but  have  been  observed  in  the  United  States 
Hint  in  the  operations  of  assaying  and  parting.  These  as- 
sociated metals  are  palladium,  rhodium,  iridium,  and  osmium, 
to  which  we  must  add  the  lately  discovered  metal,  ruthenium. 
They  have  a  sufficient  resemblance  to  be  classed  together,  and 
are  obtained  by  a  similar  hydrometallurgic  treatment.  The 
grains  of  iridosmin,  alluded  to  under  gold,  have  been  quali- 
tatively examined  and  found  to  contain  the  new  metal  ruthe- 
nium, as  was  observed  by  Claus  in  relation  to  the  iridosmin 
from  other  localities.  Palladium  has  been  observed,  and  at 
times  in  sufficient  quantity  to  render  the  gold  brittle.  The 
quantities  of  platinoid  metals  found  in  the  California  gold  are 
small,  about  l£ft>  of  iridosmin  having  been  obtained  from 
about  25  tons  of  the  gold,  TuAuib  hut  the  greater  part  has,  of 
course,  passed  into  the  coin,  the  coarser  grains  only  being 
left.— J.  C.  B. 

Solution  of  Platinum  Sand. — To  dissolve  it  more  readily, 
it  is  fused  with  3  times  its  weight  of  zinc,  and  the  brittle  mass 
thus  obtained  is  powdered 'and  sifted.  It  is  digested  with 
dilute  sulphuric  acid  to  dissolve  most  of  the  zinc  and  iron, 
washed  with  water,  and  then  boiled  with  nitric  acid,  which 
F 
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dissolves  iron,  copper,  lead,  and  palladium.  The  finely  divided 
platinum  in  the  residue  is  dissolved  by  nitromuriatic  acid, 
avoiding  an  excess  of  muriatic,  which  would  dissolve  too  much 
iridosmin.  The  usual  method  requires  8-10  times  its  weight 
of  nitromuriatic  acid.  (Hess  in  Bullet,  de  l'Acad.  de  St. 
Petersbourg.) 

Palladium. — According  to  Schmidt  and  Johnston,  it  is  ob- 
tained from  the  gold-ores  of  Gongo  Socco,  Brazil,  which 
contain  gold,  silver,  palladium,  copper,  and  iron,  by  dissolving 
in  nitric  acid,  which  leaves  the  gold,  precipitating  silver  from 
the  solution  by  common  salt,  and  precipitating  palladium  and 
copper  from  the  last  filtrate  by  metallic  zinc.  These  two 
metals  are  then  dissolved  in  nitric  acid  and  an  excess  of  am- 
monia added,  which  precipitates  the  ammonia-palladium  salt 
and  holds  the  copper  in  solution.  By  igniting  the  palladium 
salt,  metallic  spongy  palladium  is  obtained,  which  is  condensed 
by  a  hydraulic  press,  and  hammered  like  platinum.  6000  oz. 
of  palladium  have  been  thus  extracted.  On  this  method  we 
would  observe  that,  unless  the  gold  contain  a  sufficient  amount 
of  the  other  metale,  these  metals  cannot  be  fully  extracted. 
Moreover,  it  is  doubtful  whether  all  of  the  copper  would  be 
extracted  from  the  palladium  salt  by  ammonia ;  and  if  pure 
palladium  be  required,  it  would  probably  be  necessary  to  re- 
peat the  solution  in  nitric  acid  and  separation  by  ammonia. 

9.  Nickel  and  Cobalt. — These  metals  being  usually  found 
together,  and  each  impairing  the  other's  qualities,  they  are 
separated  chiefly  by  hydrometallurgic  treatment,  after  con- 
centration by  calcination  of  their  ores  and  fusion.  They  are 
usually  combined  with  arsenic,  but  in  Mine  a  la  Motte,  Mis- 
souri, they  are  either  sulphurets  or  oxides.  They  are  nowhere 
abundant.  Traces  of  cobalt,  sometimes  amounting  to  2  and 
8  per  cent.,  may  be  found  in  nearly  all  the  orqs  of  manga- 
nese.— J.  C.  B. 

10.  AUoys. — Most  metals  will  fuse  together  and  remain 
united  while  cooling,  and  sometimes  the  compounds  offer  pro- 
perties intermediate  between  those  of  their  constituents.  Thus 
brass  is  intermediate  in  color  and  toughness  between  copper 
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ind  line ;  so  gold  and  silver,  or  either  of  these,  with  copper. 
Bat,  in  same  instances,  the  properties  of  the  alloy  are  different ; 
thus  bronze,  although  intermediate  in  color  between  its  con- 
stituents, copper  and  tin,  presents  an  extraordinary  combina- 
tion of  hardness  and  toughness.  A  small  quantity  of  tin, 
lead,  or  line  renders  gold  brittle.  By  alloying  metals,  there- 
fore, we  may  obtain  bodies  which,  for  all  practical  purposes, 
ire  bo  many  new  metals. 

Bronze. — The  following  table  exhibits  the  composition  of 
tome  ancient  and  modern  bronze  and  bell-metal,  according  to 
recent  analyses. 
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C,  treble  clef..... 

See  an  excellent  article  on  the  alloys  of  copper  and  tin,  in 
Technologists,  and  in  the  Lond.  Journ.  Oct.  1850. 

Speculum  Metal. — (Chinese  metallic  mirrors.) — Copper 
60.836  +  Lead  9.071  +  antimony  8.43  —  98.337.  It  con- 
tained no  trace  of  arsenic,  exhibited  a  brilliant  polish,  and 
did  not  tamiah  in  the  air.  The  presence  of  antimony  is  in- 
teresting, as  it  is  not  employed  for  metallic  mirrors,  and  the 
above  metals  will  probably  be  well  adapted  to  the  mirrors  of 
telescopes. 
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German  Silver. — The  following  table  exhibits  the  composi- 
tion of  Chinese  copper  or  Packfong,  and  of  German  silver, 
according  to  recent  analyses. 
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No.  10  was  from  Sheffield,  England,  and  characterized  by 
its  silvery  color  and  its  great  elasticity ;  No.  11  was  termed 
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Chinese  silver,  and  No.  12  exhibited  a  fine  silver-color.  Eis- 
ner ascribes  the  elasticity  to  the  greater  content  of  copper. 
Nos.  13,  14,  and  15,  analyzed  by  Louyet,  were  used  in  Bir- 
mingham for  articles  to  be  plated. 

Malleable  Brass. — Eisner  (Newton's  Journ.)  has  prepared 
malleable  brass,  by  fusing  together  60  pts.  copper,  and  40 
pts.  zinc.  Great  care  is  requisite  in  the  heating,  lest  too 
much  loss  of  zinc  might  ensue,  and  thus  render  the  process 
unsuccessful.  To  obviate  this  difficulty,  he  advises  the  better 
plan  of  substituting  a  proportional  mixture  of  brass  for  the 
zinc,  and  supplying  the  deficiency  of  copper. 

This  alloy  is  close-grained,  of  spec.  grav.  8.44  at  50°  F., 
very  tough  and  malleable  when  heated.     Its  hardness  =  4. 

Tungsten  and  Copper. — Dr.  Percy  (Ch.  Gaz.  vi.),  who  made 
a  series  of  experiments  upon  the  subject,  found  that  tungsten 
does  not,  as  was  anticipated  from  its  peculiar  nature,  impart 
hardness  to  copper  and  protect  it  from  oxidation.  The  essays 
with  brass,  German  silver,  and  other  metals,  gave  similar 
results. 

Alloy  for  Bearings  of  Axles  of  Locomotives. — An  alloy  of 
85  lead  and  15  antimony  is  recommended  to  be  cast  in  a  box, 
and  then  greased  in  the  usual  way  with  soda,  tallow,  and  palm 
oil.  The  part  did  not  become  warm,  and  the  alloy  prevented 
the  lateral  vibrations. 

Alloys  for  Bearings  of  Rollers,  Turning-lathes,  Wagon- 
boxes,  £c. — For  heavy  wt>rks,  Tapp  recommends  1ft)  copper, 
3£  oz.  tin,  and  4£  oz.  lead.  The  copper  is  first  fused,  the  tin 
next  added,  and  lastly,  the  lead ;  and,  before  casting,  the  whole 
is  well  mixed.  For  smaller  machinery  with  hand-power,  the 
best  alloy  is  73  pts.  tin,  18  pts.  antimony,  and  9  jts.  copper. 

Fenton  recommends  the  following  alloy  as  having  proved 
serviceable  for  bearings  on  English  railroads :  80  pts.  zinc, 
5J  pts.  copper,  and  14£  pts.  tin.  It  is  40  per  cent,  cheaper 
than  brass,  may  be  fused  in  iron  pots,  and  is  a  good  alloy  for 
cocks. 

See  a  tabulated  view  of  many  alloys,  employed  in  the  arts, 

in  different  proportions,  in  the  Polytech.  Notizblatt,  1847,  &c. 
r  2  5 
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White,  Malleable  Alloy. — Parkes  gives  the  two  following 
proportions  (Rep.  of  Pat.  In  v.  July  1845) : 

33Bb  zinc,    64ft)  tin,     1  Jft)  iron,     2£ft>  copper. 
50    "  48    "  1     "  3     " 

The  iron  and  copper  are  first  fused  together,  the  tin  then 
added,  and  lastly  the  zinc.  The  flux  consists  of  1  pt.  lime, 
1  pt.  fluor  spar,  and  3  pts.  salammoniac.  It  is  cast  in  sand 
or  moulds.     Another  alloy  consists  of : 

66  zinc,         32£  tin,         3£  antimony. 
79|  "  19£  "  2f        " 

It  is  fused  with  black  flux,  and,  if  used  for  sheathing  ships, 
J  to  1  per  cent,  arsenic  should  be  added.  The  alloy  may  be 
rolled  cold  into  thin  sheets. 

Alloys  for  Dentists. — The  following  proportions  are  re- 
commended : 

1.  2.  8.  4.  6. 

Gold 1  ...  1  ...  1  -..  —  ...  6 

Silver -  ...  1  ...  1  ...  1  ...  — 

Platinum 2  ...  4  ...  2  ...  2  ...10 

Palladium —  ...  —  ...  —  ...  —  ...  8 

The  gold  and  silver  are  first  fused,  and  the  platinum  and 
palladium  then  added.  They  are  fused  in  small  crucibles  and 
require  a  blast.  The  solder  for  these  alloys  is  either  pure 
gold  or  an  alloy  of  gold  and  silver.  (Rep.  of  Pat.  Inv.  1845, 
p.  72.) 

Amalgam  for  Filling  Teeth. — Pettenkofer  (Ann.  der  Chem. 
und  Pharm.  1849)  has  described  an  amalgam  used  by  dentists. 
It  is  very  hard,  adhesive,  and  of  a  grayish  color ;  and,  owing  to 
the  very  slight  difference  of  density  in  the  soft  and  hard  state, 
it  occupies#the  same  space  when  cool  as  in  the  plastic  state. 
This  latter  condition  is  given  by  heating  the  amalgam  to 
nearly  the  boiling  point  of  mercury,  and  then  triturating  it, 
for  some  time,  in  a  mortar.  After  cooling,  it  is  soft  and 
readily  worked  either  with  the  fingers  or  tools.  In  a  few 
hours,  it  becomes  intensely  hard.  The  following  is  the  best 
process  for  the  preparation  of  this  amalgam.  Weigh  out  a 
quantity  of  pure  mercury,  dissolve  it  in  a  q.  s.  of  hot  sul- 
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phuric  acid,  and  triturate  the  resulting  paste  of  sulphate  with 
pure,  finely-divided  copper,  diffused  in  water  at  140°-158°. 
There  must  be  sufficient  copper  to  form  a  composition  of  70 
pte.  mercury  and  30  pts.  copper,  or  enough  to  reduce  all  the 
mercury  salt  employed,  and  to  alloy  the  mercury  eliminated. 
After  rubbing  for  some  time,  the  amalgam  is  to  be  well 
washed,  pressed  in  a  leather  bag,  and  formed  into  small  cakes 
for  use. 

Various  Alloys. — Stirling  forms  an  alloy  of  zinc  and  iron, 
by  throwing  a  quantity  of  zinc  into  a  cupola  after  the  metal  is 
ran  out  and  the  blast  stopped,  whereby  an  alloy  is  formed  with 
the  iron  still  adhering  to  the  sides,  fuel,  &c.     When  the  alloy 
contains  more  than  7  per  cent,  iron,  zinc  is  to  be  added  to  it ; 
when  less  than  4  per  cent.,  iron  is  to  be  added,  the  best  alloy 
containing  from  4  to  7  per  cent.  iron.     This  alloy  is  used  for 
other  alloys  instead  of  zinc.     An  alloy  of  copper  and  man- 
ganese is  made  by  adding  to  melted  copper  from  J  to  2  per 
cent,  of  black  oxide  of  manganese,  or  by  mixing  them  before- 
hand and  then  melting,  keeping  the  metal  in  either  case 
covered  with  a  reducing  flux.     A  gold-colored  alloy  is  pro- 
duced by  adding  1  pt.  of  the  zinc  alloy  to  4  pts.  of  the  copper 
alloy :  it  is  very  malleable  and  ductile,  and  takes  a  fine  polish. 
The  addition  of  J  per  cent  of  tin  hardens  the  gold  alloy,  al- 
though as  much  as  4  per  cent,  may  be  used.     To  prevent 
heating  by  friction,  lead  may  be  added  to  the  alloy.     An 
improved  German  silver  is  made  by  melting  10  pts.  copper, 
2  pts.  nickel,  and  6  pts.  of  the  iron-zinc  alloy ;  or  8  pts.  cop- 
per, 2  pts.  nickel,  and  4  pts.  of  the  iron-zinc  alloy.     A  much 
larger  proportion  of  iron-zjnc  renders  the  metal  too  hard  for 
rolling,  but  good  for  some  casting.    An  excess  of  copper 
spoils  the  color.     The  nickel  and  copper  are  first  melted  and 
the  zinc  alloy  then  introduced  under  cover  of  a  reducing 
flux.  (Rep.  Pat.  Inv.  July,  1850.) 

Fraudulent  Gold. — When  gold  of  12  carats  or  less,  is  al- 
loyed with  zinc  instead  of  silver,  it  still  retains  a  true  golden 
color,  and  this  property  has  caused  its  extensive  use  in  the 
manufacture  of  fraudulent  jewelry.  (Technologiate,  1847.) 
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Peruvian  Gold  Alloy. — According  to  How  (Journ.  Pract. 
Chem.  xliii.),  the  Peruvian  gold  alloy  consists  of  gold  38.93, 
silver  64.828,  copper  5.80. 

11. — A  few  operations  on  the  metals,  connected  with  the 
preceding  subject,  are  here  thrown  together. 

Metal  Pipes  and  Tubes. — An  improvement  consists  in  the  em- 
ployment of  machinery  for  ramming  the  moulds  and  cores,  and 
a  measured  quantity  of  sand  being  pressed  into  each  portion 
of  the  flask  and  between  the  converging  sides  of  the  divided 
core-box,  and  for  forming  a^core  by  enveloping  a  metal  rod  in 
a  coil  of  wire  upon  which  the  sand  is  compressed.  (Lond. 
Journ.  xxxviii.  Aug.) 

Cleaning  Metal  Castings. — To  cleanse  metal  castings,  they 
are  usually  thrown  into  water  acidulated  by  sulphuric  or  mu- 
riatic acid ;  but  as  some  metal  is  removed  and  the  surface  left 
rough,  the  process  is  objectionable.  Thomas  and  Delisse 
found  by  their  experiments  that  if  several  organic  substances 
were  added  to  the  acid  water,  the  scale  of  dirt  and  oxide  was 
removed,  but  the  surface  of  the  metal  unattacked.  Eisner 
found  that  tar  added  to  the  acid  water  completely  cleansed  an 
iron  casting,  while  another  piece  of  casting  in  the  usual  acid 
water  was  nearly  dissolved.  (Technologiste.  See  also  Journ. 
Fr.  Inst.  (3)  xviii.  49.) 

Enameled  Iron. — After  cleaning  the  surface  to  be  enameled, 
the  enamel  is  laid  on  as  a  paste  and  burned  in  under  a  muffle. 
F.  Walton  (Lond.  Journ.  Arts,  1847)  uses  three  successive 
layers,  which  are  as  often  heated  in  the  muffle.  The  first  coat 
is  made  by  fritting  6  pts.  pounded  flint-glass,  3  pts.  borax,  1 
pt.  red  lead,  and  1  pt.  oxide  of  tin.  One  part  of  this  frit, 
mixed  with  2  pts.  calcined  and  ground  bones,  is  ground  fine 
with  water,  spread  over  the  metallic  surface  as  a  thick  paste, 
dried,  and  then  heated  to  redness  in  the  muffle.  The  second 
coat  is  made  of  32  pts.  calcined  and  ground  bones,  16  pts. 
kaolin,  14  pts.  Cornish  granite,  and  8  pts.  potash  in  solution : 
the  paste  thus  made  is  fritted  for  2-3  hours  in  a  reverberatory 
and  then  powdered.  Of  this  frit  5£  pts.  are  mixed  with  16 
pts.  coarsely-powdered  flint-glass,  5J  pts.  calcined  and  ground 
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bones,  and  3  pts.  ignited  and  ground  flints.  The  mixture  is 
then  ground  with  water,  spread  over  the  first  coat  and  burned 
in.  The  third  and  last  coat  (which  is  similarly  treated)  con- 
sists of  12  pts.  powdered  feldspar,  4£  pts.  kaolin,  18  pts. 
borax,  3  pts.  saltpeter,  1}  pt.  potash,  and  1J  pt.  oxide  of  tin. 

Soldering  Salt  (chloride  of  zinc  and  ammonium). — Vessels 
maybe  tinned  with  this  salt  without  previously  cleansing  their 
surfaces.  It  is  made  by  dissolving  lib  zinc  in  muriatic  acid, 
adding  22  pts.  salammoniac  to  the  solution,  and  evaporating 
to  dryness ;  the  yield  is  2£ft>  of  the  double  salt.  To  use  it,  the 
salt,  moistened  with  water,  is  brushed  on  the  surface  to  be 
tinned,  a  little  solder  laid  on  it  here  and  there,  and  the  surface 
heated  until  the  solder  fuses,  when  it  flows  wherever  the  salt 
was  put,  and  unites  with  the  metallic  surface.  (Journ.  f. 
Buehdruckerk.  1847,  No.  vii.) 

Tinning. — According  to  Becquerel,  well-cleansed  vessels  of 
iron  and  copper  may  be  tinned  by  dipping  them  into  a  solution 
of  the  double  salt  of  chloride  of  tin  and  sodium,  at  a  heat  of 
160°  assisted  by  contact  with  zinc. 

Soldering  Wrought  and  Cant-iron. — Filings  of  soft  cast-iron 
are  melted  with  calcined  borax,  the  mass  pulverized  and 
sprinkled  on  the  parts  to  be  united.  They  are  then  separately 
heated  and  welded  together  on  an  anvil  by  gentle  blows. 
(Journ.  Fr.  Inst.  (3)  xviii.  50.) 

Welding  Powder. — To  melted  borax,  T^  salammoniac  is 
added,  the  mixture  poured  on  an  iron  plate,  and  an  equal 
weight  of  quicklime  ground  up  with  it.  Iron  or  steel  to  be 
welded  is  first  heated  to  redness,  the  mixture  laid  on  the  weld- 
ing surfaces,  and  the  metal  again  heated,  but  far  below  the 
usual  welding  heat.  The  pieces  unite  firmly  by  hammering. 
(Lond.  Builder,  1848.) 

2.  Hydrometallurgt 

Embraces  those  processes  performed  by  liquid  agents  on 
metals,  by  which  they  are  procured  again  from  combinations 
in  the  metallic  state.     Some  of  these  operations  are  included 
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in  Pyrometallurgy,  as  they  constitute  some  of  the  necessary 
steps  for  extracting  metals  from  their  ores  and  purifying 
them.  The  present  division  embraces  all  other  liquid  metal- 
lurgic  processes,  especially  the  wide-spreading  branch  of  gal- 
vanoplastics,  together  with  etching  metals  and  photography. 

When  we  say  that  carbon  is  the  great  reducing  agent  em- 
ployed in  metallurgy,  we  refer  to  its  exclusive  use  from  time 
immemorial  in  furnaces,  both  as  fuel  and  a  reducing  agent ; 
but  recent  experiments  have  shown  its  reducing  and  decompos- 
ing power  even  in  solution.  Refer,  also,  to  the  third  division 
of  Chemics  for  its  decomposing  power. 

Deoxidation  by  Carbon  in  the  wet  way. — Schonbein  has 
ascertained  that  the  persalts  of  iron  and  the  salts  of  red  oxide 
of  mercury  may  be  reduced,  by  agitating  their  solutions  with 
finely  powdered  charcoal  (as  ignited  lamp-black)  to  salts  of 
protoxide  of  iron,  and  of  the  black  oxide  of  mercury  re- 
spectively. 

On  the  reduction  of  salts  of  iron  to  the  metallic  state,  see 
Journ.  Fr.  Inst.  (3)  xix.  354,  and  Ghem.  Gaz.  April,  1850. 

1.  Galvanoplastics. — We  have  a  few  points  to  offer  on  the 
general  subject  of  galvanoplastics,  by  which  metals  are  pre- 
cipitated in  the  metallic  state  by  a  galvanic  arrangement,  on 
surfaces  previously  rendered  conductive.  These  processes, 
chiefly  confined  to  gold  and  silver,  are  fast  replacing  the  more 
ancient  methods  of  plating,  over  which  they  possess  great 
advantages,  economy  of  time  and  material,  convenience,  facility 
for  obtaining  plating  of  any  required  thickness,  &c. 

Cyanides.  Solution  of  metals  in  cyanide  of  potassium. — 
Eisner  has  described  in  the  Journ.  f.  Pract.  Ghemie,  vol.  xxxvii. 
1846,  experiments  on  the  solubility  of  various  metals  in 
cyanide  of  potassium,  the  general  results  of  which  he  thus 
gives.  He  found  that  the  metals  employed  might  be  divided 
into  two  groups :  those  which  do  not  dissolve,  as  platinum,  tin, 
and  mercury,  and  those  which  dissolve.  The  latter  are  again 
divisible  into  two  groups :  those  dissolving  with  the  decomposi- 
tion of  water,  as  iron,  copper,  zinc,  and  nickel ;  and  those 
unattended  by  the  decomposition  of  water,  as  gold,  silver,  and 
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cadmium.  Solution  is  effected  in  both  cases  by  oxygen,  but 
in  one  it  is  evolved  from  water,  in  the  other  extracted  from 
the  air.  A  part  of  the  cyanide  of  potassium  is  oxidized  to 
potassa  (hydrogen  escaping  when  water  is  decomposed),  and 
the  cyanogen,  set  free,  unites  with  the  metal ;  the  metallic 
cyanide  then  forms  a  double  salt  with  cyanide  of  potassium. 

Oxide  of  Gold. — Figuier  (Journ.  de  Pharm.  1847),  who 
tested  the  several  methods  of  preparing  this  oxide,  now  so 
extensively  used  in  electro-gilding,  has  determined  the  best 
to  be  as  follows.  Dissolve  1  pt.  gold  in  4  pts.  aqua  regia, 
evaporate  to  dryness,  redissolve  in  water,  add  a  little  aqua 
regia  to  take  up  the  traces  of  metallic  gold  and  of  proto- 
chloride  remaining  undissolved.  Evaporate  again,  redissolve 
in  water,  and  mix  with  pure  potassa  perfectly  free  from 
chloride,  until  it  gives  an  alkaline  reaction  with  turmeric  paper. 
Turbidity  immediately  ensues,  when  it  is  mixed  with  chloride 
of  barium ;: — aurate  of  baryta  precipitates  as  a  yellow  powder. 
When  the  precipitate  begins  to  assume  a  whitish  appearance, 
the  addition  of  chloride  of  barium  must  be  discontinued,  as 
all  the  gold  oxide  has  gone  down  and  the  alkali  commenced 
to  act  upon  the  baryta  of  the  chloride.  The  aurate  of  baryta 
is  then  to  be  washed  until  the  waste-waters  cease  to  be  pre- 
cipitated by  sulphuric  acid.  The  aurate  is  then  heated  to 
boiling,  with  dilute  nitric  acid,  in  order  to  eliminate  the  oxide 
of  gold.  By  washing  until  the  water  no  longer  reddens  litmus 
paper,  the  oxide  becomes  pure,  and  must  be  dried  between  the 
folds  of  bibulous  paper  by  exposure  to  air. 

Amalgamated  Zinc. — Stoddard  (Silliman's  Journ.  1849) 
has  recommended  the  following  method  of  amalgamating  zinc 
for  cylinders  for  galvanic  batteries.  The  zinc  is  heated  to 
450-500°  and  moistened  with  a  solution  of  double  chloride  of 
zinc  and  ammonium,  and  mercury  immediately  dropped  over 
the  surface  while  still  moist — the  union  is  complete  in  a  few 
seconds. 

2.  Plating  by  Q-old  or  Silver. — Both  galvanic  and  other 
methods  are  here  included,  as  far  as  they  have  been  recently 
improved. 
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Plating  in  the  cold. — Stein  (Polytec.  Centralbl.  1847) 
mixes  1  pt.  nitrate  of  silver  and  3  pts.  cyanide  of  potassium, 
adding  sufficient  water  to  make  a  thick  paste,  and  rubs  the 
mixture  with  a  woollen  rag  upon  a  clean  surface  of  copper, 
bronze,  or  brass.  The  process  gives  a  bright  silver  surface, 
which,  however,  will  not  bear  violent  friction  with  chalk  or 
tripoli. 

Roseleur  and  Lavaux's  method  (Liebig  and  Kopp's  Rep., 
and  Technologiste,  1847)  is  the  use  of  a  bath  of  100  pts.  of 
sulphite  of  soda,  containing  15  pts.  of  silver-salt.  Neither 
of  these  processes  yields  very  durable  coatings. 

Plating  by  dipping. — Levol  employed  solutions  of  cyanide 
of  gold  and  of  silver  in  cyanide  of  potassium,  and  articles  of 
copper,  bronze,  and  brass,  to  be  gilt,  were  dipped  into  the 
boiling  gold  solution ;  but  silver  could  not  be  gilt  in  this  man- 
ner, and  Levol  proposed  for  it  a  solution  of  chloride  of  gold 
in  sulphocyanide  (rhodanide)  of  potassium.  It  was,  however, 
shown  that  silver  might  be  gilt  in  cyanide  of  gold  and  po- 
tassium, by  wrapping  it  with  zinc  or  copper  wire,  and  then 
dipping  it  into  the  boiling-hot  solution.  Thus,  to  gild  the 
inner  surface  of  a  silver  cup,  such  wire  is  wound  around  the 
interior,  and  the  boiling  cyanide  solution  poured  in.  The  zinc 
or  copper  renders  the  silver  more  strongly  electronegative.  A 
beautiful  gilding  is  obtained  by  dissolving  fine  metallic  gold  in 
a  solution  of  cyanide  of  potassium,  and  the  metallic  gold  is 
obtained  by  precipitating  its  solution  by  copperas,  or  by  imbu- 
ing rags  with  the  solution  and  burning  them  to  ashes.  By 
warming  the  solution  of  cyanide  of  potassium  with  the  latter, 
the  gold  is  dissolved,  and  the  solution  filtered  off  from  charcoal 
and  ashes.  Rags  imbued  with  nitrate  of  silver,  and  burned, 
may  be  similarly  used  for  making  a  solution  of  cyanide  of 
silver  and  potassium. 

Gilding  in  Hiking  ton' 8  Liquid. — Experiments  in  the  Ge- 
werbe-Institut  of  Berlin  lead  to  the  following  proportions  as 
the  best  for  this  liquid.  Fine  gold  is  dissolved  in  a  sufficient 
quantity  of  aqua  regia,  evaporated  to  dryness  at  a  gentle  heat, 
and  dissolved  in  13  pts.  water ;  7  pts.  bicarbonate  of  potassa 
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are  added  to  the  solution,  which  assumes  a  greenish  color  and 
becomes  a  little  cloudy. 

Barral  (M&noire  sur  la  Precipitation  de  l'Or  k  l'J&tat  M£tal- 
lique,  Paris,  1846)  gives  his  experiments ;  among  others,  the 
following.  A  bright  article  of  silver,  connected  by  copper 
wire  with  a  piece  of  copper,  which  has  been  ignited  and 
quenched  in  dilute  sulphuric  acid,  is  beautifully  gilt,  of  any 
desired  thickness,  in  the  liquid.  The  bright  article  forms  the 
negative,  and  the  dull  copper,  the  positive  pole.  Brought  in 
contact  with  zinc,  the  silver  is  gilt  more  rapidly,  and  the  action 
is  strongest  when  the  silver  is  connected  with  lead.  The  me- 
tal serving  as  positive  pole  is  covered  with  a  strong  precipitate 
of  pulverulent  gold.  By  connecting  copper  with  zinc,  or  iron 
with  lead,  the  former  is  powerfully  gilt.  Bright  copper  is 
strongly  gilt  in  connection  with  dull  copper  (ignited),  while  the 
latter  is  covered  with  a  powdery  deposit. 

Gilding  on  Iron  and  Steel. — Eisner  showed,  in  1841,  that 
steel  pens  may  be  heavily  gilt,  by  first  removing  their  blue 
coating  by  dilute  muriatic  acid,  and  then  dipping  them  into  a 
solution  of  chloride  of  gold  rendered  alkaline  by  carbonate  of 
soda.  Schoppler  gives  the  following  method  for  coating  larger 
articles.  (Polytech.  Notizbl.  1847.)  The  surface  of  iron  or 
steel,  being  brightened  by  the  file,  and  coated  with  lack- varnish, 
those  portions  to  be  gilt  are  freed  from  the  lacquer,  etched 
by  dilute  sulphuric  acid,  dried,  and  dipped  into  a  very  dilute 
solution  of  blue  vitriol  until  they  are  coated  with  copper.  The 
metal  is  then  dipped  into  a  solution  of  100  pts.  gold  in  13,000 
pts.  water,  to  which  370  pts.  carbonate  of  soda  are  added.  The 
gilding  may  be  polished. 

Fire-gilding  of  Wrought  and  Cast-iron,  and  Steel. — This 
operation,  readily  performed  on  bronze  and  copper  by  amal- 
gamating their  surface,  has  not  been  applied  to  iron,  on  account 
of  the  difficulty  of  amalgamating  its  surface ;  but  B.  Bottger 
hag  contrived  the  following  good  method  of  effecting  it.  A 
mixture  is  made  in  a  porcelain  vessel,  of  12  pts.  mercury,  1  pt. 
anc,  2  pts.  copperas,  12  pts.  water,  and  1 J  pt.  muriatic  acid 

of  spec.  grav.  1.2.    The  article  of  iron  or  steel  to  be  gilded 
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is  introduced  into  this  mixture,  which  is  then  heated  to  boiling, 
and  in  a  short  time  is  again  withdrawn,  covered  by  a  shining 
coat  of  mercury.  It  is  now  ready  to  receive  the  amalgam  of 
gold  or  silver  for  the  purpose  of  fire-gilding  (Pogg.  Annal. 
1846).  The  strongly  positive  zinc  amalgam  increases  the 
electric  tension  between  the  positive  iron  and  negative  mer- 
cury, so  as  to  cause  their  union. 

Gilding  Watch-wheefo. — Ph.  Plantamour  prepares  an  amal- 
gamating fluid  for  gilding  wheels  of  watches,  which,  being 
alkaline,  cleans  and  amalgamates  the  wheels  at  the  same  time, 
without  injuring  the  steel  pivots.  Mercury  is  dissolved  in  an 
excess  of  nitric  acid,  and  ammonia  added  to  the  solution  until 
the  precipitate  at  first  formed  is  redissolved.  The  wheels  being 
immersed  in  this  solution,  the  ammonia  dissolves  fatty  matters, 
with  other  impurities,  from  the  surface,  and  the  brass  is 
amalgamated.  While  still  moist,  the  wheels  are  covered  with 
gold  amalgam,  put  on  a  drum  with  holes  for  inserting  the 
pivots,  and  gently  heated  over  a  spirit  lamp,  so  that  the  qua- 
lity of  the  steel  is  not  impaired.  (Gomptes  Bendus,  xxiv.  784.) 

Silvering  Mirrors. — For  Drayton's  original  process  for  sil- 
vering glass  surfaces,  see  Lond.  Journ.  xxiv.,  or  Journ.  Fr. 
Inst.  viii.  3  ser.  His  improvements  in  the  same  are  in  the 
Lond.  Journ.  for  1849,  and  Journ.  Fr.  Inst.  1850.  One  ounce 
ammonia,  2  oz.  nitrate  of  silver,  8  oz.  water,  and  3  oz.  spirit 
of  wine  are  mixed  together,  allowed  to  stand  for  3  or  4  hours, 
and  then  filtered.  A  quarter-ounce  sugar  (grape-sugar  being 
preferred),  dissolved  in  a  half-pint  of  spirit  of  wine  diluted 
with  as  much  water,  is  added  to  each  ounce  of  the  filtered 
liquid,  and  this  solution  is  employed  for  silvering,  the  article 
to  be  silvered  being  kept  at  160°. 

Meurer  dissolves  5  grs.  lunar  caustic  (nitrate  of  silver)  in  a 
little  caustic  ammonia,  and  adds  to  it  a  mixture  of  1  drop  oil 
of  cinnamon,  2  drops  oil  of  cloves,  and  1-1J  drachms  of 
absolute  alcohol.  The  mixture  becomes  gradually  cloudy, 
depositing  a  brown  precipitate,  which  is  filtered  off,  and  the 
clear  liquid  poured  upon  a  clean  glass  plate,  surrounded  with 
a  rim.    In  the  course  of  a  few  hours,  it  is  covered  with  a 
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brilliant  white  coating  of  metallic  silver.  Eisner  observes  that 
it  is  necessary  to  let  the  liquid  remain  until  all  the  brown  sedi- 
ment has  separated,  in  order  to  avoid  spots  on  the  silver  surface. 
Tourasse  protects  the  back  of  the  silver  with  varnish.  The 
cost  is  said  to  be  J  of  that  of  the  amalgamated  tin,  a  very 
thin  coating  of  silver  being  sufficient.  Reichardt  dissolves 
1  oz.  lunar  caustic  in  2  oz.  water,  adds  £  oz.  caustic  ammonia, 
and  3  oz.  strong  alcohol  containing  30  drops  of  oil  of  cassia, 
filters,  and  lets  the  whole  stand  3-6  days.  The  liquid  is 
poured  on  a  glass  plate  cleaned  by  potash.  He  employs  the 
oil  of  cloves  in  vapor,  by  dropping  a  little  into  a  warmed 
vessel,  which  is  turned  a  little  to  spread  the  oil,  and  is  then 
inverted  over  the  glass  plate.  The  coating  is  made  in  J  hour. 
Silvering  glass  by  gun-cotton  has  been  effected  by  Vohl, 
by  dissolving  the  cotton  in  caustic  potassa,  adding  a  little  of 
nitrate  of  silver,  and  then  sufficient  ammonia  to  redissolve  the 
oxide  of  silver,  while  the  whole  is  kept  warm.  The  whole  of 
the  silver  is  precipitated  as  a  brilliant  coating  on  the  sides 
of  the  vessel.  Other  analagous  nitric  compounds  of  sugar, 
manna,  and  gums  produce  a  like  result.  (Technologiste,  Lond. 
Journ.  1849,  and  Amer.  Journ.  (2)  viii.  117.) 

Speculum*. — T.  Fletcher's  patent  (Gh.  Gaz.  vi.)  for  making 
speculums,  is  to  take  a  glass  which  has  been  silvered  as  for 
mirrors,  and  to  coat  the  metallic  side  with  a  varnish  composed 
of  2  oz.  shellac,  \  oz.  lamp-black,  and  \  pint  absolute  alcohol 
as  a  protective  against  dampness  and  the  action  of  acid.  As 
the  coating  becomes  dry,  it  is  dusted  over  with  finely-powdered 
plumbago,  and  the  glass  is  then  submitted  to  the  electrotype 
process,  by  which  means  a  thin  coating  of  metal  will  be  pre- 
cipitated over  the  whole  back. 

Galvanic  Gilding  and  Silvering. — (Communicated  to  Eisner 
by  Mr.  Brauns.) — Smee's  battery  is  best  adapted  to  the  pur- 
pose, as  it  is  simple  in  construction  (consisting  of  platinized  sil- 
ver-foil, surrounded  by  an  amalgamated  sheet  of  zinc) ;  requires 
only  one  liquid  (1  pt.  sulphuric  acid  to  8  pts.  water) ;  con- 
tinues long  in  action,  and  gives  off  no  gas  during  the  operation. 
The  cells  consist  of  leaden  vessels  internally  pitched.    The 
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silver-foil  is  thus  platinized :  £  oz.  platinum  is  dissolved  in 
nitromuriatic  acid,  evaporated  to  dryness,  dissolved  in  1  qt. 
rain  water,  3-4  oz.  oil  of  vitriol  added.  The  silver-foil,  having 
been  dipped  for  a  few  moments  in  strong  nitric  acid,  is  hung 
on  the  cathode  (zinc-pole),  and  platinum-foil  on  the  anode 
(copper-pole)  of  a  battery ;  the  silver  is  covered  with  a  gray 
coating  of  platinum. 

The  best  silvering  liquid  is  a  solution  of  1  pt.  of  the  crys- 
tallized double  salt,  cyanide  of  silver  and  potassium,  in  10  pts. 
water,  to  which  J  cyanide  of  potassium  is  added,  and  the  whole 
boiled  until  it  ceases  to  smell  of  ammonia.  When  the  double 
salt  alone  is  used,  a  platinum  anode  must  be  used,  for  a  silver 
anode  becomes  coated  with  cyanide  of  silver,  and  impairs  the 
conducting  power.  But  the  latter  may  be  employed  in  the 
above  liquid,  because  the  cyanide  of  potassium  dissolves  the 
cyanide  of  silver  and  keeps  the  surface  of  the  silver  anode 
bright.  The  exhausted  solutions  are  evaporated  to  dryness, 
and  to  the  fusing  residue  a  little  saltpeter  is  gradually  added 
to  destroy  cyanide  of  potassium. 

The  gilding  liquid  is  thus  prepared.  10  pts.  gold  are  dis- 
solved in  nitromuriatic  acid,  diluted  and  filtered  to  remove  the 
chloride  of  silver,  8  pts.  common  salt  added,  and  the  whole 
evaporated  to  dryness.  The  residue  is  dissolved  in  water, 
precipitated  by  an  excess  of  ammonia,  the  yellowish-brown 
precipitate  filtered,  washed,  and  dissolved  in  a  sufficient  quan- 
tity of  cyanide  of  potassium.  An  excess  of  this  cyanide  is 
then  added,  and  the  liquid  is  diluted  with  64  pts.  water.  To 
destroy  the  cyanate  of  potassa,  it  is  boiled  until  ammonia 
ceases  to  come  off,  and  then  64  pts.  more  water  are  added. 
If  the  solution  be  warmed,  the  gilding  is  a  beautiful  matt. 
Exhausted  gold  solutions  are  evaporated  to  dryness  and  may 
be  fused  alone,  or  fused  together  with  silver  residues,  and  the 
silver  extracted  from  the  gold  by  nitric  acid. 

Galvanic  Gilding. — Extracted  from  an  essay  by  the  Duke 
of  Leuchtenberg,  in  the  Bulletin  de  l'Acad.,  St.  Petersburg, 
1847.  He  draws  attention  to  the  special  care  required  to 
precipitate  gold  above  all  other  metals,  and  notices  particularly 
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the  following  points.  We  must  know  the  proportion,  1,  of 
gold  to  the  potassa-salts  contained  in  the  gold  solution  ;  2,  of 
the  gilding  surface  to  the  strength  of  galvanic  current,  and 
the  strength  of  the  gold  solution ;  3,  of  the  surface  of  the 
anode  to  the  gilding  surface,  and  to  the  content  of  gold  in  1 
decilitre-solution ;  4,  of  the  surface  of  the  anode  and  of  the 
gilding  surface  to  the  strength  of  the  current. 

The  gold  solution  is  thus  made.  1  pt.  gold  is  dissolved  in 
aqua  regia  and  evaporated  (at  a  gentle  heat)  to  dryness,  the 
residue  treated  with  an  aqueous  solution  of  1  pt.  caustic  po- 
tassa, this  mixture  then  with  an  aqueous  solution  of  2 J  pts. 
cyanide  of  potassium,  and  1  pt.  caustic  potassa,  and  the  whole 
warmed  and  filtered. 

He  found  that,  for  successful  gilding,  the  above  proportion 
between  the  gold  and  potassa  in  the  solution  should  remain 
constant;  and  if  (as  when  a  platinum  anode  is  used)  the 
quantity  of  gold  diminishes  by  precipitation,  the  force  of  the 
galvanic  current  must  be  increased  by  adding  more  cells,  and 
increasing  the  surface  of  the  anode,  since  this  force  is  di- 
minished in  a  dilute  solution.  The  finest  gilding  is  obtained 
when  1  decilitre  of  solution  contains  from  1  to  J  gramme  of 
gold.  A  reddish  gilding  is  obtained  by  diminishing  the  gal- 
vanic force,  such  as  lessening  the  number  of  cells,  or  the 
surface  of  the  anode,  or  increasing  the  gilding  surface. 

Leuchtenberg  rejects  gold  and  silver  anodes,  because  there 
is  not  as  much  of  them  dissolved  as  is  precipitated  on  the 
cathode,  and  because  they  become  coated  with  cyanides.  He 
therefore  employs  a  platinum  anode,  and  determines  the  con- 
tent of  gold  in  solution,  before  and  after  gilding,  by  chemical 
analysis,  in  order  to  ascertain  how  much  gold  has  been  pre- 
cipitated on  the  cathode.  This  is  done  by  evaporating  a 
decilitre  to  dryness,  moistening  with  sulphuric  acid,  heating 
to  redness,  and  extracting  by  water,  when  metallic  gold 
remains. 

In  the  galvanoplastic  establishment  of  St.  Petersburg,  about 
18  tons  (363  ctr.)  of  copper  are  annually  precipitated,  300 
pod  of  silver,  and  about  60ft)  gold,  thrown  down  in  a  month. 
o2 
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The  gilding  is  begun  in  a  solution  containing  0.1  gm.  gold  in 
1  decilitre  of  liquid,  and  finished  in  a  solution  not  yet  ex- 
hausted, whereby  the  beauty  of  the  gilding  is  heightened. 
When  the  solutions  have  been  too  dilute,  they  are  evaporated 
in  an  iron  kettle  to  dryness,  the  residue  fused  in  a  crucible, 
and  the  salts  washed  out  from  the  metallic  gold.  Coke-iron 
batteries  are  employed,  and  the  electric  current  so  regulated, 
that  an  evolution  of  gas  may  be  perceptible  at  the  anode,  but 
not  on  the  gilding  surface.  In  the  latter  case,  the  current  is 
diminished  by  removing  some  of  the  cells,  by  lessening  the 
surface  of  the  anode,  or  increasing  that  of  the  cathode  (gilding 
surface). 

Eisner  justly  remarks,  on  Leuchtenberg's  method  of  analyz- 
ing the  solutions  to  determine  the  quantity  of  gold  or  silver 
precipitated,  that  the  practical  gilder  could  not  execute  a  fine 
assay  of  this  kind,  and  that  the  simple  method  of  weighing 
the  gold  or  silver  anode  before  and  after  use  will  give  a  suffi- 
ciently close  determination  of  the  amount  of  gold  expended. 

Matt  Gilding  and  Silvering. — According  to  B.  Bottger,  a 
matt  silvering  is  always  obtained  in  a  boiling  solution  of 
washed  chloride  of  silver,  dissolved  in  cyanide  of  potassium, 
by  a  moderate  and  constant  electric  current.  A  matt  gilding 
is  obtained  in  a  boiling  solution  of  ammonia-oxide  of  gold 
dissolved  in  cyanide  of  potassium,  to  which  a  small  quantity 
of  potassa  has  been  added.  The  gilding  is  still  finer  when 
the  articles  have  been  previously  matt-silvered.  (Polytech. 
Notizbl.  by  R.  Bottger,  1846.)  See  also  Eisner's  experiments 
on  matt  gilding  with  yellow  prussiate  of  potash,  in  Verh.  d. 
Gewerbfleisses  f.  Preussen,  1843. 

Gold  and  Silver  recovered  from  exhausted  Cyanide  Solu- 
tions.— To  recover  gold  and  silver  from  solutions  of  cyanide 
of  potassium  or  yellow  prussiate  of  potash,  the  solutions  are 
evaporated  to  dryness,  heated  to  redness,  and  extracted  with 
water,  when  the  metallic  gold  or  silver  will  remain.  Another 
method  is  pursued  with  a  potassa  solution  of  the  prussiate. 
A  silver  solution  is  heated  with  muriatic  acid  under  a  draft 
(to  carry  off  prussic  acid),  and  the  precipitated  chloride  well 
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washed.  A  gold  eolation  is  evaporated  to  dryness,  the  dry 
residue  mixed  with  1J  pts.  saltpeter,  projected  portionwise 
into  a  red-hot  crucible,  extracted  by  water  after  cooling,  the 
insoluble  residue  dissolved  in  nitromuriatic  acid,  diluted,  and 
the  gold  precipitated  as  sulphuret  by  sulphuretted  hydrogen ; 
or  after  removing  nitric  acid  from  the  solution  by  evaporation, 
and  then  diluting,  it  may  be  obtained  purer  by  precipitation 
with  copperas. 

See,  also,  Berlin  Gewerbe-Industrie  u.  Handelsblatt,  Bd.  18. 

Platinizing  Glass,  Porcelain,  and  Pottery. — Ludersdorff 
gives  the  following  method  (Verh.  d.  Gewerbfl.  in  Preussen, 
1847).  A  solution  of  platinum  in  aqua  regia  is  evaporated 
to  dryness,  at  a  gentle  heat,  so  that  the  residue  appears 
reddish-yellow,  and  not  brown,  and  is  immediately  dissolved 
in  an  equal  weight  of  strong  alcohol.  8  pts.  of  the  solution 
are  poured  into  5  pts.  oil  of  lavender,  forming  a  clear  brown 
liquid,  containing  platinum  as  protochloride.  This  solution  is 
brushed  upon  the  article  to  be  platinized,  and  after  drying 
burned  in  under  a  muffle.  Glass  and  pottery  is  heated  to  low 
redness ;  porcelain  to  a  bright  red-heat.  After  cooling,  the 
articles  are  rubbed  with  cotton  and  prepared  chalk. 

3.  Various  other  metals  and  their  compounds,  beside  the 
precious  metals,  have  been  employed  for  coating  articles  for 
various  purposes,  and  we  offer  a  few  suggestions  on  these 
points. 

Copper  Precipitated. — In  the  usual  method  of  precipitating 
copper  from  mine-waters  by  bars  of  iron,  more  iron  is  dis- 
solved than  necessary,  as  the  water  generally  contains  an 
excess  of  sulphuric  acid,  all  the  copper  is  not  precipitated, 
and  a  portion  of  oxide  of  iron  is  lost  from  the  subsequent 
exposure  of  the  solution.  Napier's  improvement  consists  in 
acidulating  the  liquid  with  sulphuric  acid,  which  keeps  the 
surface  clean  for  more  energetic  action,  and  in  previously 
putting  in  saw-dust  or  other  organic  matter,  which  converts 
the  persulphate  present  into  protosulphate,  so  that  all  the  iron 
is  obtained  as  copperas.  1000  litres  of  such  water  are  treated 
with  2  kilogr.  sulphuric  acid,  and  2  kilogr.  saw-dust  (the  last 
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being  removed,  when  the  peroxide  is  reduced  to  protoxide), 
and  so  much  iron  introduced  as  is  chemically  equivalent  to  the 
copper  present  in  the  water.  In  a  few  hours  all  the  copper 
is  thrown  down,  and  the  liquid,  passed  through  a  cloth  to 
collect  the  copper,  is  evaporated  to  crystallize.  (Rep.  of  Pat. 
Inv.  1845.) 

Iron  Coppered. — Reinsch  has  succeeded  in  giving  to  iron 
a  durable  and  polishable  coating  of  copper,  by  immersing  it, 
after  previous  brightening  by  friction  with  cream  of  tartar 
and  charcoal-dust,  in  a  bath  of  hydrochloric  acid  diluted  with 
3  pts.  of  water,  and  containing  a  small  portion  of  sulphate 
of  copper.  After  being  immersed  a  few  minutes,  the  iron  is 
removed,  rubbed  clean  with  a  cloth,  and  again  immersed.  The 
supply  of  copper  must  be  renewed  after  each  immersion,  and 
the  immersion  repeated  until  the  coating  is  of  the  required 
thickness.  (Jahrb.  Pr.  Pharm.  xv.  and  Liebig  and  Kopp's  Rep.) 

Sulphuret  of  Copper,  a  coat  for  Copper  Vessel*. — R.  Bottger 
describes  a  bluish-gray  coating,  which  gives  a  fine  appearance 
and  protects  from  the  weather.  Dissolve  1  pt.  of  the  crys- 
tallized sulphantimoniate  of  sodium  (sulphuret  of  sodium  and 
persulphuret  of  antimony)  in  12  pts.  water,  heat  to  boiling, 
and  dip  the  well-cleansed  copper  vessel  for  a  few  moments 
into  the  boiling  solution.  When  the  proper  color  is  obtained, 
the  vessel  is  removed,  well  washed,  and  dried  by  a  cloth. 

Coppering  Glass,  Porcelain,  or  Clay  Vessels. — At  the  Ex- 
hibition of  Manufactures,  in  Berlin  and  Paris,  in  1844,  there 
were  vessels  of  glass,  &c.  coated  with  copper  galvanically. 
Dr.  Mohr  published  (Dingler's  Journ.  Bd.  103,  p.  364)  a  pro- 
cess by  which  the  coppering  might  be  executed.  He  coated 
the  vessel  with  copal  varnish,  rendered  the  surface  conductive 
with  gold-leaf,  brass,  or  bronze-powder,  and  precipitated  from 
a  solution  of  blue  vitriol.  The  work  was  well  executed,  ex- 
cept that,  on  heating  a  porcelain  vessel  thus  coated,  the  copper 
was  loosed  from  it  in  the  form  of  the  vessel.  Dr.  Eisner  pro- 
posed another  method  (Verb.  d.  Gewerbver.  f.  Preussen, 
1847),  which  was  not  subject  to  the  same  defect.  The  surface 
of  the  vessel  was  rendered  matt  or  rough,  by  brushing  on  it 
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a  thick  paste  of  fluor-spar  and  oil  of  vitriol,  exposing  it  for 
24  hours  to  a  temperature  of  59°  to  68°,  and  then  washing  it 
off  with  water.  If  the  surface  was  not  rough  enough,  the 
operation  was  repeated.  The  rough  surface  was  rendered 
conductive  by  brushing  on  it  well-ignited  graphite  powder, 
and  then  coppered  by  a  Daniell's  battery.  Liquids  were 
boiled  in  this  vessel  without  loosening  the  copper  coating.  By 
coating  a  capsule  with  a  varnish,  bronzing  it,  precipitating 
copper  on  it,  and  then  loosening  the  copper  coating  by  heat, 
this  copper  vessel  may  be  silvered  or  gilded,  and  found  useful 
in  the  laboratory. 

Galvanic  Coppering. — For  coppering  smaller  articles  of 
iron,  zinc,  &c,  a  solution  of  cyanide  of  copper,  dissolved  in 
cyanide  of  potassium,  is  employed.  The  experiments  of 
Rammelsberg  (Pogg.  Annal.  vols,  xxxviii.  and  xlii.)  prove  that 
two  chemically  distinct  compounds  exist,  one  consisting  of 
1  eqniv.  each  of  cyanide  of  potassium  and  cyanide  of  copper, 
the  other  of  8  equiv.  cyanide  of  potassium,  and  1  equiv.  cy- 
anide of  copper.  The  former  is  difficultly  soluble,  crystal- 
lites in  needles,  and,  when  treated  with  cold  water,  is  resolved 
into  white  insoluble  cyanide  of  copper:  the  latter  is  quite 
soluble  and  crystallizes  in  rhombs.  Both  salts  are  formed  in 
the  usual  way  of  preparing  the  coppering  liquid,  which  is 
made  by  adding  cyanide  of  potassium  to  a  solution  of  blue 
vitriol  or  verdigris,  until  the  precipitate  redissolves.  For 
upon  evaporating  the  solution,  the  needles  crystallize  out 
first,  and  then  the  more  soluble  rhombs. 

According  to  Bottger's  experiments,  the  soluble  salt  pro- 
duces the  finest  coppering,  and  for  ordinary  purposes  it  is  only 
necessary  to  digest  copper-ash  (a  mixture  of  copper,  oxide, 
ttd  suboxide)  with  a  concentrated  solution  of  cyanide  of  <po- 
tatshun  (1  pt.  cyanide  to  6  pts.  water)  for  J  an  hour,  at  the 
temperature  of  190°,  to  filter  and  dilute  with  an  equal  volume 
tf  water.  To  obtain  the  soluble  salt,  pure  metallic  copper 
(precipitated  by  zinc)  is  dissolved  in  a  solution  of  cyanide  of 
potassium.  The  oxides  of  copper  give  rise  to  the  insoluble 
*lt    (Poiytech.  NotizbL  by  R.  Bottger,  1846.) 
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For  coppering  larger  vessels,  the  cyanide  solutions  are  too 
expensive,  and  blue  vitriol  solution,  acidulated  with  sulphuric 
acid,  will  be  all-sufficient. — Elmer. 

Antique  Bronze,  or  Patina. — The  following  composition  is 
said  to  produce  the  effect  rapidly.  1  pt.  salammoniac,  3  pts. 
powdered  argal,  and  3  pts.  common  salt,  are  dissolved  in  12 
pts.  hot  water,  and  8  pts.  of  a  solution  of  nitrate  of  copper 
added.  (The  strength  of  this  solution  is  not  given. — Eisner.) 
Newly  made  articles  of  bronze  are  coated  several  times  with 
the  above  solution.  A  larger  proportion  of  common  salt  gives 
a  yellowish,  and  less  gives  a  more  bluish  tint.  (Polytech. 
Notizbl.  1846.) 

C.  Hoffmann  produces  a  beautiful  chrome-green  brown,  by 
first  touching  (not  brushing)  the  surface  of  the  bronze  with  a 
very  dilute  solution  of  nitrate  of  copper,  containing  a  little 
common  salt,  brushing  it  off,  then  touching  it  with  a  solution 
of  1  pt.  binoxalate  of  potassa,  4}  pts.  salammoniac,  and  94J 
pts.  vinegar,  and  again  brushing  it  off.  This  operation  is 
repeated  several  times.  In  the  course  of  a  week,  the  article 
has  a  greenish-brown  hue,  with  a  bluish-green  tone  in  the 
depressions,  and  withstands  the  weather^ 

Eisner  proposed  a  method,  some  years  since,  which  produced 
an  antique,  almost  identical  with  that  produced  naturally,  on 
bronzes.  The  bronze  article,  with  a  clean  surface,  was  dipped 
into  dilute  vinegar,  and  exposed  for  several  weeks  to  a  moist 
atmosphere  of  carbonic  acid.  The  operation  is  economical, 
and  easily  executed.  (Berlin.  Gewerbe-Industrie  u.  Handelsbl. 
xii.  78.) 

Bronzing  and  Brassing. — Brunnel,  Bisson,  and  Qaugain, 
have  given  (Newton's  Journ.  1848)  a  new  process  for  brassing 
articles  of  iron,  steel,  lead,  zinc,  and  their  alloys  with  each 
other  and  with  bismuth  and  antimony,  by  means  of  the  follow- 
ing bath :  500  pts.  carbonate  of  potassa,  20  pts.  chloride  of 
copper,  40  pts.  sulphate  of  zinc,  250  pts.  nitrate  of  ammonia. 
For  bronzing,  the  zinc-salt  is  to  be  replaced  by  one  of  tin. 
The  object  to  be  plated,  after  being  brightened  by  scouring, 
is  connected  with  the  negative  pole  of  a  Bunsen  battery ; — a 


GALVANIC  ZINCKING.  83 

hrass  plate  being  the  positive  or  decomposing  pole.  For  large 
articles,  the  number,  and  not  the  size  of  the  pairs  must  be 
increased.  A  coating  of  varnish  is  necessary  to  protect  the 
plated  surfaces  from  oxidation  by  exposure. 

Salzedes's  method  (Ch.  Gaz.  vi.  227)  is  similar  to  the  forego- 
ing, but  is  more  expensive,  as  it  requires,  in  addition,  the  use 
of  cyanide  of  potassium. 

Lead :  its  Reduction  in  the  wet  way. — Sulphate  of  lead 
is  a  large  secondary  product  in  dyeing  and  other  technical 
processes,  and  may  be  reduced,  according  to  Trommsdorff,  in 
the  following  manner.  (Kunst  u.  Gewerbebl.  d.  k.  Baiern, 
May,  1846,  p.  330.)  10  pts.  sulphate  of  lead  and  1  pt.  com- 
mon salt  are  mixed  with  water  to  a  paste,  and  bars  of  zinc 
immersed  into  the  liquid.  Grayish-black  metallic  lead  is 
separated  in  a  short  time,  and  the  solution  contains  sulphate 
and  chloride  of  zinc.  The  lead  is  very  pure.  Bolley  observes 
that  the  lead  is  left  in  a  spongy  state,  and  may  be  compressed 
into  any  required  form. 

Tinning  and  Leading  Vessels  of  Copper  or  Iron. — Accord- 
ing to  Golfier  Bessi&re,  vessels  of  copper  and  iron  may  be 
easily  and  strongly  coated  with  lead  or  tin,  by  employing 
soldering  salt  (chloride  of  tin  and  ammonium)  instead  of 
salammoniac,  during  the  operation.  It  thoroughly  cleanses 
the  surface  from  rust. 

Iron  Leaded. — Parkes  (Chem.  Gaz.  1848)  has  given  a  new 
method  for  coating  iron  and  steel  with  lead.  The  metal  is  to 
he  scoured  and  dipped  into  a  bath  of  9  pts.  of  lead  with  3  pts. 
antimony,  or  into  one  of  9  pts.  lead,  1  pt.  tin,  and  1  pt.  an- 
timony, the  surface  of  either  of  which  must  be  covered  with 
fused  chloride  of  barium  and  chloride  of  sodium,  or  a  mixture 
of  both. 

Galvanic  Zincking — Kiepe  made  some  experiments  on  this 
subject,  under  Dr.  Eisner's  direction,  which  resulted  as  follows. 
Wrought  and  cast-iron  was  readily  coated  with  zinc,  with  the 
aid  of  a  galvanic  battery,  by  employing  a  solution  of  freshly- 
precipitated  zinc  in  saturated  sulphurous  acid  water,  or  a 
solution  of  the  double  salt  of  chloride  of  zinc  and  ammonium. 
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It  is  only  necessary  to  use  the  zincking  solution  dilute,  and 
the  electric  current  proportionally  feebler.  The  zinc  coating 
had  the  thickness  of  writing  paper.  The  results  with  hyposul- 
phite of  zinc  were  unsatisfactory. 

4.  The  arts  of  design  may  be  applied  to  metallic  surfaces  by 
etching,  and  in  other  ways,  a  few  hints  on  which,  of  a  chemical 
character,  we  here  present. 

Niello-work. — A  metallic  plate  of  iron,  copper,  &c.  is 
covered  with  an  etching  ground,  the  design  graved  through 
it  with  a  point,  and  these  portions  etched  out  by  acid.  The 
etching  ground  being  removed,  the  plate  is  put  into  a  galvano- 
plastic  apparatus,  and  coated  thickly  with  metal.  The  whole 
surface  is  ground  down,  until  the  precipitated  metal  is  only 
left  in  the  etched  lines.  Copper  or  silver  is  thus  precipitated 
on  steel  or  copper ;  and  several  metals  may  be  precipitated  on 
the  same  plate.  (Vogel  in  Polytech.  Notizbl.  1847.) 

Etching  on  Copper  and  Steel. — To  avoid  the  disagreeable 
nitrous  fumes  arising  from  the  employment  of  nitric  acid  for 
etching,  as  is  ordinarily  done,  Schwartz  and  Bohme  propose 
for  steel,  10  pts.  fuming  muriatic  acid,  diluted  with  70  pts. 
Vater,  mixed  with  a  boiling  solution  of  2  pts.  chlorate  of  po- 
tassa  in  20  pts.  water.  The  liquid  is  diluted,  before  using, 
with  100  to  200  pts.  water.  For  copper,  2  pts.  iodine  and  5 
pts.  iodide  of  potassium  are  dissolved  in  4  pts.  water  for  a 
strong  action,  or  in  8  pts.  water  for  feebler  action.  (An.  d. 
Gh.  u.  Pharm.  lxvi.  63.) 

Engraving  upon  Silvered  or  Gilded  Copper. — Becquerel 
(Comptes  Rendus,  xxvi.  153)  gives  an  abstract  of  Victor's 
method  of  copying  drawings  upon  metal,  glass,  or  paper ;  and 
also  of  Poiterin's  ingenious  improvement,  by  which  these 
drawings  may  be  transferred  in  a  few  hours  to  metal  plates, 
so  that  they  will  furnish  impressions.  The  process  in  detail 
may  be  found  in  the  Philosophical  Magazine  for  1848. 

The  drawing  or  writing,  previously  subjected  to  the  action 
of  iodine  vapors,  is  gently  and  carefully  pressed  upon  a  highly 
jaolished  daguerreotype  plate.  The  black  lines,  being  the  only 
portions  which  are  iodized,  imprint  the  silver  with  a  corre- 
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gponding  picture,  by  converting  the  parts  impressed  into  iodide. 
The  plate,  thus  prepared,  is  galvanized  in  a  saturated  solution 
of  sulphate  of  copper,  connected  by  a  strip  of  platinum  with 
the  positive  pole  of  a  battery  of  several  pairs.  In  this  way, 
the  white  portions  of  the  picture  are  metallized,  while  the 
iodized  or  black  limnings  remain  untouched.  The  immersion 
of  the  plate  in  the  copper  solution  should  only  continue  some 
minutes ;  otherwise  the  whole  of  it  may  become  coated. 

After  careful  washing,  solution  of  hyposulphite  of  soda  is 
applied  to  dissolve  out  the  iodide  of  silver  covering  the  black 
parts,  and  the  plate  is  then  heated  until  its  surface  assumes  a 
dark-brown  shade.  This  oxidation  of  the  copper  protects  the 
white  portions  of  the  picture,  which  it  covers,  from  the  action 
of  the  mercury  next  used  to  amalgamate  the  exposed  silver. 
The  amalgamated  plate  is  overlaid  with  several  layers  of  gold- 
foil,  and  then  heated  to  volatilize  the  mercury.  The  lines  ori- 
ginally engraved  by  the  iodine  are  thus  gilded,  and,  after  the 
loose  particles  of  foil  are  brushed  off,  the  oxide  of  copper  is 
removed  by  a  solution  of  nitrate  of  silver,  and  both  the  cop- 
per and  silver,  beneath,  dissolved  out  by  nitric  acid.  As  the 
gilded  portions  are  protected,  the  etching  may  be  managed  to 
any  depth.  The  plate  thus  engraved  furnishes  impressions  in 
the  same  manner  as  wood-cuts. 

The  plate  must  be  gilt  instead  of  silvered,  if  it  is  to  be  en- 
graved after  the  manner  of  copper-plates.  The  process  is  the 
same  as  above,  excepting  the  omission  of  overlaying  with 
gold-leaf,  until  the  application  of  the  nitric  acid,  which  serves, 
instead  of  heat,  to  remove  the  amalgam,  and  simultaneously, 
also,  the  oxide  of  copper.  In  this  kind  of  plate,  however, 
the  depressed  portions  furnish  the  black  part  of  the  proof. 

5.  Photography,  the  art  of  obtaining  representations  of 
objects  upon  surfaces  rendered  sensitive  to  the  action  of  light, 
i*  already  a  beautiful  art,  although  but  in  its  infancy.  Very 
correct  representations  of  animate  and  inanimate  objects,  if 
at  rest,  are  taken  upon  a  polished  surface  of  silver,  upon  paper, 
*nd  lately  upon  glass.  Some  of  the  salts  of  silver,  as  iodide 
*od  bromide,  are  usually  employed  to  render  the  surface  sensi- 
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tive.  Few  improvements  have  been  recently  made  in  this  art, 
but  we  hope  to  see  most  colors  copied  by  photography,  and  to 
witness  its  more  direct  application  to  engraving  by  combination 
with  the  galvanotype. 

According  to  Schonbein  (Pogg.  An.  lxxiii.),  starch-paste, 
mixed  with  freshly-made  iodide  of  lead,  so  as  to  give  it  an 
intense  yellow  color,  is  the  most  susceptible  of  all  substances 
to  the  influence  of  light. 

Hyposulphite  of  Soda. — Faget's  process  for  making  the 
hyposulphite  of  soda  (Journ.  de  Pharm.  1849)  yields  a  more 
uniform  and  purer  article  than  that  obtained  by  the  usual 
methods.  It  consists  in  boiling  the  neutral  sulphite  with  sul- 
phur, by  which  means  nearly  all  the  soda  is  converted  into 
hyposulphite.  The  author  prepares  the  neutral  sulphite  by 
mixing  a  solution  of  carbonate  of  soda  with  an  equal  volume 
of  the  same  solution  previously  saturated  with  sulphurous  acid 
gas.  The  resulting  compound  is  an  alkaline  bisulphite,  with 
an  excess  of  sulphurous  acid  held  in  solution  by  the  water  of 
the  liquid.  After  the  entire  expulsion  of  this  excess  of  sul- 
phurous acid  by  boiling,  sulphur  is  added  and  the  heat  con- 
tinued. 

Plessy  purifies  this  salt  by  melting  it  in  its  water  of 
crystallization,  evaporating  slightly,  and  setting  aside  to  cool. 
The  hyposulphite  crystallizes,  and  the  impurities  remain  in 
the  mother  water. 

For  the  preparation  of  hyposulphite  of  soda,  see  Lond. 
Journ.  1849,  p.  129. 

Iodine. — Niepce  de  St.  Victor  has  discovered  two  properties 
of  the  vapor  of  iodine,  which  promise  an  extension  of  pho- 
tography. The  first  property  is,  that  it  will  deposit  upon  the 
lines  of  an  engraving,  whether  executed  with  printer's  ink, 
Indian  ink,  ink  without  gum,  or  red-lead.  Before  iodizing,  it 
is  better  to  pass  the  paper  through  ammonia,  then  through 
water  acidulated  with  sulphuric,  chlorohydric,  or  nitric  acid, 
and  dry  it.  The  second  property  is,  its  depositing  itself  upon 
the  projecting  parts  of  embossed  plates.  (See  Chevreul's 
Report  on  this  subject,  in  Comptes  Rendus,  xxv.  785.) 
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Daguerreotype. — According  to  Belfield  Leftvre,  and  Fou- 
cault,  an  ordinary  iodized  silver  plate,  exposed  to  bromine  vapor, 
until  it  assumes  a  dark  purple  tint,  is  less  susceptible,  but 
produces  the  lightest  and  darkest  parts  of  the  picture  in  com* 
plete  detail.  (Phil.  Mag.  xxx.  213.) 

For  various  improvements  in  the  Talbotype  process,  see 
Rep.  Pat.  Inv.  for  Aug.  1850. 

Photographic  Paper. — Blanquart-Evrard's  method  of  pre- 
paring this  paper  is  as  follows  (An.  de  Chim.  et  de  Phys.  xx.) 
To  produce  the  negative  picture,  the  best  smooth  letter-paper 
is  laid  for  1  minute  upon  the  surface  of  a  solution  of  1  pt. 
nitrate  of  silver  in  30  pts.  water,  taking  care  that  no  air-bubbles 
intervene.  It  is  now  removed,  suffered  to  drain  off,  laid  on  a 
glass  plate  and  suffered  to  dry.  It  is  then  passed  into  a 
solution  of  25  pts.  iodide  of  potassium,  and  1  pt.  bromide  of 
potassium,  in  560  pts.  water,  so  that  the  surface  covered  with 
6fl?er-8alt  is  uppermost,  and  after  remaining  in  it  for  1J-2 
minutes,  it  is  taken  out,  washed  in  a  large  quantity  of  water, 
drained,  laid  on  glass  and  dried.  Before  putting  it  into  the 
camera,  it  is  moistened  on  the  first  side  with  a  solution  of  6 
pts.  nitrate  of  silver,  in  11  pts.  crystallizable  acetic  acid,  and 
64  pts.  water,  and,  after  the  action  of  light,  with  a  saturated 
solution  of  gallic  acid.     The  negative  picture  then  appears. 

The  paper  for  the  positive  picture  is  laid  for  2-3  minutes 
upon  the  surface  of  a  solution  of  3  pts.  common  salt  in  10  pts. 
distilled  water,  carefully  dried  between  blotting-paper,  then 
passed  for  a.few  minutes  through  a  solution  of  1  pt.  nitrate 
of  silver  in  6  pts.  water,  dried,  and  protected  from  light.  The 
negative  picture  and  the  positive  paper  are  laid  together  be- 
tween two  glass  plates,  exposed  for  some  20  minutes  to  sun- 
light, laid  in  water  for  some  15  minutes  in  a  dark  room,  and 
then  passed  through  a  solution  of  1  pt.  hyposulphite  of  soda 
in  8  pts.  water  (containing  also  a  little  nitrate  of  silver).  By 
the  latter  action,  the  white  ground  becomes  clearer,  and  the 
red  tints  pass  into  a  brown  and  lastly  into  black. 

Horlsley  prepares  it  thus.  Fine  paper  is  passed  through  a 
solution  of  4  grm.  common  salt  or  salammoniac  in  25  centi- 


88  HYDROMETALLURGY.  [III. 

litres  water,  and  dried  between  blotting-paper.  Before  use,  it 
is  brushed  over  with  a  solution  of  2  grm.  nitrate  of  silver,  0.3 
grm.  suberic  acid,  and  5  grm.  caustic  ammonia,  dried,  and  put 
into  the  camera.  After  the  lapse  of  5-10  minutes,  the  paper 
is  removed,  washed  in  water  containing  a  few  drops  of  am- 
monia, then  passed  through  a  solution  of  1  pt.  hyposulphite 
of  soda  in  3  pts.  water,  dried  partly  between  blotting-paper 
and  lastly  before  a  fire. 

Archer  (Chemist,  1850,  p.  360,  450)  has  recommended  the 
use  of  pyrogallic  acid  for  developing  the  latent  picture  upon 
iodized  paper.  As  disappointment  is  apt  to  ensue  from  the 
rapid  decomposition  of  the  acid,  it  is  better  to  prepare  the 
wash  extemporaneously,  as  follows.  To  a  solution  of  20  gr. 
nitrate  of  silver  in  1  oz.  of  strong  acetic  acid,  add  3-4  gr. 
pure  pyrogallic  acid,  immediately  before  using  it.  All  risk 
of  decomposition  is  thus  avoided.  The  prepared  paper  is 
placed  at  once  into  the  camera,  where  the  light  produces  the 
picture  without  the  necessity  of  a  second  washing.  As  the 
paper  is  very  sensitive,  the  manipulations  must  be  exact  and 
dexterous  in  order  to  insure  success.  Ample  directions  are 
given  in  the  original  essays. 

Blanquart-Evrard  (Lond.  Athenaeum,  1850,  743)  has  pro- 
posed the  employment  of  fluoride  of  potassium  for  imparting 
extreme  sensibility  to  the  iodized  paper. 

According  to  the  same  authority,  when  the  paper  is  prepared 
by  washing  it  with  a  liquor  formed  by  mixing  the  white  of  two 
eggs  with  a  pint  and  a  half  of  whey,  it  is  free#  from  all  in- 
equalities, and  may  be  kept  an  indefinite  time  without  being 
injured.  A  little  Narbonne  honey  added  to  the  albumen,  says 
Niepce  de  St.  Victor,  will  increase  the  sensitiveness  of  the 
plate  or  paper. 

Crayon  Daguerreotype. — Mayall  (Lond.  Athenaeum,  1850) 
gives  the  following  directions  for  making  the  so-called  crayon 
photographs : 

"  Take  a  daguerreotype  image  on  a  prepared  plate,  as  usual, 
and  be  careful  to  mark  the  end  of  the  plate  on  which  the  head 
is  produced.     Remove  the  plate  from  the  holder  before  mercu- 


PHOTOGRAPHY  ON  GLASS.  89 

rialiiing,  and  place  it  upon  a  sheet  of  glass  prepared  as  follows. 
Cut  a  piece  of  thin  plate-glass  to  the  size  of  the  daguerreotype, 
and  affix  to  one  side,  with  gum,  a  thin  oval  piece  of  blackened 
line,  so  that  the  centre  of  the  oval  shall  correspond  with  the 
centre  of  the  image  upon  the  plate.  Having  carefully  placed 
the  glass,  thus  prepared,  with  the  centre  of  the  zinc  disc  upon 
the  centre  of  the  image,  expose  the  whole  to  daylight  for  20 
seconds.  The  action  of  the  light  will  obliterate  all  traces  of  the 
image  from  every  part  of  the  plate,  except  that  which  is  co- 
vered with  the  blackened  zinc.  The  thickness  of  the  glass  will 
also  cause  the  action  to  be  refracted  under  the  edges  of  the 
line  disc,  and  will  soften  into  the  dark  parts.  Mercurialize 
the  plate  as  usual ;  the  image  will  be  found  with  a  halo  of 
light  around  it,  gradually  softening  into  the  black  ground, 
that  will  at  once  add  a  new  charm  to  these  interesting  produc- 
tions. By  grinding  the  glass  on  which  the  disc  is  fixed,  and 
by  altering  the  size  and  shape  of  the  disc,  a  variety  of  effects 
may  be  produced,  which  every  ingenious  operator  can  suggest 
for  himself." 

Photography  on  Glass. — See  Niepce's  communication  in 
Comptes  Rendus,  and  an  extract  from  the  same  in  £ond. 
Journ.  Oct.  1850. 

Photogenic  Glasses. — Ceselli  (Athenaeum,  1850)  gives  the 
following  direction  for  albumizing  glass  plates,  so  as  to  pro- 
dace  a  perfectly  uniform  and  smooth  surface. 

The  requisite  apparatus  consists  of  a  small  rectangular  box 
supported  by  three  regulating  screws.  To  its  base^is  joined  a 
movable  plate  of  metal,  which,  being  heated  by  a  spirit  lamp, 
communicates  to  all  parts  of  the  box  an  equal  degree  of  heat. 
The  plate  is  removed  when  the  water-bath  is  to  be  used  instead 
of  the  lamp.  The  apparatus  is  protected  by  a  glass  covering, 
to  guard  against  heterogeneous  bodies  falling  on  the  albumen. 
This  cover  is  also  movable ;  and  the  box  being  traversed  by 
an  internal  channel,  in  this,  when  convenient,  a  thermometer" 
may  be  introduced.  A  sliding  frame  receives  the  glass  that 
is  to  be  coated ;  this  again  being  placed  between  two  other 
ldates  of  glass.     The  glasses  are  secured  and  their  edges 

i2 


90  HYDROMETALLURGY.  [  HI. 

brought  to  correspond  by  means  of  a  tightening  screw,  so  that 
the  albumen,  when  either  spreading  or  shrinking,  may  always 
cover  the  whole  surface  of  the  intermediate  plate  of  glass. 
The  frame  is  furnished  on  two  parallel  sides  with  a  small 
groove  to  receive  the  albumen — which  a  small  round-edged 
knife,  elevated  to  the  proper  point  by  means  of  two  spiral 
pivots  cased  in  the  sides  of  the  box,  and  kept  down  in  a  pa- 
rallel direction  to  the  glass  by  means  of  a  screw,  serves  to 
remove,  thus  producing  the  exact  thickness  of  layer  which  is 
required.  The  frame  is  furnished  along  one  of  its  sides  with 
an  indented  ridge,  to  which  a  wheel  provided  with  an  external 
handle  corresponds,  so  that  the  frame  can  be  made  to  move 
with  such  velocity,  as  the  operation  may  require. 


IV.  CHEMICS. 


1.  Salines, 

Embracing  the  various  alkaline  salts,  manufactured  from 
common  salt  and  potash,  together  with  water,  and  the  more 
important  acids. 

1.  Water  and  Solution. — The  character  of  a  water,  as  to  its 
fitness  or  unfitness  for  manufacturing  purposes,  is  deserving  of 
some  attention.  Thus,  water  derived  from  coal-mines  is  often 
so  highly  charged  with  free  sulphuric  acid,  derived  from  the 
oxidation  of  pyrites  in  the  coal,  as  to  corrode  a  steam-boiler 
dangerously  and  rapidly ;  and,  again,  some  waters  deposit  a 
sediment  when  boiled,  which  incrusts  the  interior  of  a  boiler, 
ind  thus  acts  injuriously.  The  deposit  generally  consists  of 
sulphate  of  lime,  and  many  methods  have  been  contrived  to 
prevent  its  formation.  One  method  is,  to  add  salammoniac  to 
the  water  which  supplies  the  boiler,  whereby  the  pan-stone  is 
not  formed. 

Incrustations  in  boilers  may  be  prevented  in  many  cases  by 
precipitating  lime  from  solution  in  the  water,  kept  in  a  tank, 
previously  to  its  being  run  into  boilers,  and  either  allowing  the 
precipitate  to  settle  or  running  it  through  a  filter  of  earth  and 
sand. 

Testing  Water. — Dupasquier  proposes  to  test  water  for  an 
unnsual  amount  of  organic  matter,  by  a  few  drops  of  chloride 
of  gold  solution.  The  usual  quantity  does  not  alter  the  yellow 
tint  imparted  by  the  gold  even  by  boiling,  but  when  more  than 
usual,  it  passes  through  a  brownish  color  to  bluish  and  violet 
(Comptes  Rendus,  Avril,  1847).  To  test  for  bicarbonate  of 
lime,  he  adds  a  few  drops  of  a  tincture  of  campeachy-wood, 
which  changes  to  violet  from  the  presence  of  this  salt,  or  of 
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alkaline  carbonates.  To  decide  between  these,  a  little  blue- 
vitriol  solution,  added  to  the  water,  gives  a  bluish  precipitate 
when  bicarbonate  of  lime  is  present;  in  the  same  case, 
chloride  of  calcium  gives  no  precipitate,  but  gives  a  milkiness 
or  precipitate  if  alkaline  carbonates  are  in  solution. 

Solution. — Salts  being  obtained  and  purified  from  solution, 
we  may  here  allude  to  a  general  principle  in  the  purification 
of  these  and  other  substances,  organic  or  inorganic,  and  then 
to  the  decomposition  of  salts,  &c,  by  filtration,  especially 
filtration  through  charcoal.  After  a  salt  or  other  substance 
has  been  obtained  from  solution  by  crystallization,  it  retains 
a  portion  of  other  salts,  either  crystallized  with  it,  or  in  the 
mother  liquor,  enclosed  in  cavities  in  the  crystals.  Although 
these  impurities  may  in  genera],  be  removed  by  repeated  crys- 
tallization, yet  the  same  end  may  often  be  attained  more 
readily,  by  washing  the  crystals  with  a  saturated  solution  of 
the  same  substance  in  a  pure  state ;  for  being  saturated,  it 
will  dissolve  no  more  of  that  substance,  but  will  dissolve  por- 
tions of  others.  To  effect  this,  the  crystals  to  be  washed 
should  be  small,  either  made  so  by  disturbing  the  liquor  during 
crystallization  or  by  crushing.  Thus  salt,  nitre,  sugar,  &c. 
are  obtained  pure  by  washing  them  respectively  with  saturated 
solutions  of  pure  salt,  nitre,  sugar,  &c. 

The  other  point,  of  decomposition  by  charcoal,  we  have 
touched  upon  at  the  commencement  of  hydrometallurgy, 
where  it  was  shown  that  a  metallic  oxide  could  be  brought  to 
a  lower  state  of  oxidation  by  carbon.;  but  this  is  probably  at- 
tended with  the  formation  of  carbonic  acid,  whereas  in  the 
instances  to  be  cited,  the  porosity  of  the  coal  separates  a 
substance  from  solution,  and  sunders  a  base  more  or  less  per- 
fectly from  its  acid. 

Morfit  «nd  Highway,  in  repeating  Lebourdai's  process  for 
the  preparation  of  alkaloids  by  means  of  animal  charcoal, 
found  that  the  bone-black  used  for  decolorizing  the  solutions, 
always  retained  a  portion  of  the  precipitated  alkaloid.  They 
extended  their  investigations  to  the  refuse  black  of  chemical 
factories,  and  obtained  from  that  which  had  been  used  in  the 
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manufacture  of  sulphate  of  morphin,  a  considerable  amount 
of  the  alkaloid.  It  therefore  follows,  that  the  use  of  bone- 
black  as  a  decolorizing  agent,  is  attended  with  loss,  unless 
treated  finally  for  the  separation  of  matters  which,  by  pre- 
cipitation, have  become  incorporated  with  it. 

Filtration  through  Bone-black  and  Charcoal. — The  experi- 
ments on  the  extraction  of  substances  from  solution  by  bone- 
black  and  charcoal  are  interesting ;  those  by  Weppen,  in  An. 
der  Chem.  u.  Pharm.  lv.  241 ;  by  Chevalier,  in  Journ.  f.  Pr. 
Chem.  xxxv.  356 ;  by  Warrington,  in  Phil.  Mag.  xxvii.  269 ; 
by  Eisner,  in  Berl.  Gewerbe  u.  Industrie-Blatt,  xx.  295. 

Weppen  found  that  30  gr.  of  bone-black,  boiled  with  mu- 
riatic acid,  thoroughly  washed,  dried,  and  gently  ignited, 
extracted  the  following  substances  from  their  solutions :  sul- 
phates of  copper,  zinc,  chrome  and  peroxide  of  iron,  acetates 
of  lead  and  peroxide  of  iron,  nitrates  of  nickel,  cobalt,  silver, 
and  of  both  oxides  of  mercury,  tin  salt,  and  tartar  emetic. 
One  grain  of  the  salt  was  dissolved  in  \  oz.  water.  A  trace 
•of  the  metal  remains  in  solution,  which  no  excess  of  the  black 
can  remove,  while  a  basic  salt  is  precipitated  on  it ;  but  those 
oxides  whose  salts  are  soluble  in  ammonia  are  wholly  pre- 
cipitated. Oxide  of  lead,  dissolved  in  potassa,  is  precipitated. 
Arsenious  acid  in  aqueous  solution  is  but  slightly  thrown 
down:  iodine  is  removed  from  its  solution  in  water.  4fhe 
ralphosalta  of  antimony  and  arsenic,  dissolved  in  sulphide  of 
ammonium,  are  separated  as  metallic  sulphides  by  the  black. 
It  appears  to  exert  no  influence  on  alkaline  and  earthy  salts. 

Solutions  of  bitter  extracts,  as  of  wormwood,  gentian, 
quassia,  cascarilla,  buck-bean,  and  colocynth,  are  rendered 
bitterless  when  the  charcoal  is  in  the  proportion  of  2  :  3 ;  Co- 
tanbo  extract,  by  an  equal  weight  of  coal ;  aloes,  by  13  times 
its  weight ;  extract  of  galls  and  solution  of  pure  tannin,  by 
10  times  their  weight.  Infusion  of  Peruvian  bark  is  also 
""eetentd.  Jalap  and  guaiacum  are  wholly  precipitated  from 
their  solutions. 

Chevallier  found  that  oxide  of  lead  is  easily  completely  pre- 
cipitated from  its  acetate  and  nitrate,  but  not  from  its  muriate. 


94  SALINES.  [IT. 

Warrington  found  that  in  decolorizing  beer  by  charcoal,  the 
hop-bitter  was  also  removed ;  and  that  decoctions  of  Peruvian 
bark  and  solutions  of  sulphate  of  quinin,  and  acetates  of 
morphin  and  strychnin,  were  freed  from  their  bitter.  12  gr. 
bone-black  were  required  for  2  gr.  sulphate  of  quinin  dissolved 
in  2  oz.  water.  An  infusion  of  nux  vomica  was  not  debitterized 
by  animal  charcoal. 

Eisner  found  that  salicin  was  wholly  removed  from  solution 
by  filtration  through  common  bone-black,  as  well  as  that  freed 
from  lime  by  muriatic  acid ;  and  that  the  coal  digested  with 
alcohol  again  yielded  up  its  salicin.  Strychnin,  brucin,  qui- 
nin, and  cinchonin  are  removed  from  their  hot  aqueous  solu- 
tions by  bone-black  or  well-ignited  wood-charcoal.  A  large 
excess  of  bone-black  and  charcoal  sweetened  a  concentrated 
decoction  of  nux  vomica.  Solutions  of  aloes,  lupulin,  quassia 
are  debitterized,  and  a  solution  of  nitropicric  (carbazotic)  acid 
by  bone-black  freed  from  lime. 

Weppen  further  observed  that  a  charcoal  which  has  been 
used  for  precipitating  one  metal,  may  still  be  used  for  pre- 
cipitating another.  Thus,  200  gr.  coal,  which  had  been  used 
for  precipitating  a  solution  of  corrosive  sublimate,  were  shaken 
with  a  solution  with  5  gr.  blue-vitriol  in  2£  oz.  water,  when  in 
a  short  time  only  a  trace  of  copper  was  left  in  the  liquid,  and 
disappeared  altogether  upon  adding  ammonia.  After  washing 
and  drying  the  coal,  it  was  shaken  with  a  solution  of  3  gr. 
copperas,  from  which  it  soon  removed  all  traces  of  iron. 
(Journ.  f.  Pr.  Chem.  xxxix.  318.) 

2.  Sulphur  and  Sulphuric  Acid. — This  most  important  of 
all  acids  to  the  chemist,  as  the  source  of  all  others,  is  made 
by  burning  sulphur  to  sulphurous  acid,  and  oxidizing  this  to 
sulphuric  by  nitric  acid,  or  the  oxides  of  nitrogen.  Exclusive 
regulations  of  the  Neapolitan  government  have  developed  the 
important  fact  that  pyrites  (sulphuret  of  iron)  will  answer  the 
same  end  as  sulphur  on  a  manufacturing  scale,  and  ye  know 
that  pyrites  is  a  very  abundant  mineral. 

Sulphuric  Acid. — Peligot  observed,  years  ago,  that  sul 
phurous  acid  gas,  passed  through  moderately  strong  nitric 
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acid,  is  oxidized  into  sulphuric  acid,  while  nitric  oxide  is 
evolved ;  and  he  proposed  to  burn  sulphur  alone  without  nitre, 
and  pass  the  gas  through  the  first  crude  acid  containing  nitric 
acid.  Turner's  patent  is  based  on  this  fact  (Rep.  Pat.  Inv. 
1845).  The  lead  chamber  is  made  very  low  (3  ft.  high),  and 
its  horizontal  surface  increased.  The  bottom  is  covered  with 
crude  acid  of  1.5-1.6,  containing  3-4  per  cent,  strong  nitric 
acid.  The  sulphurous  acid  is  drawn  into  the  chamber  by 
pomps,  and  in  order  to  avoid  loss,  this  acid  and  the  nitric 
oxide  are  passed  through  three  lead  vessels,  the  two  first  con- 
taining the  mixture  of  nitric  and  sulphuric  acids,  and  the  last 
sulphuric  acid  of  1.7.  This  process  is  said  to  yield  50  per 
cent,  more  oil  of  vitriol  than  the  former  method.  (?) 

Schneider  (Comptes  Rendus,  xxv.  931)  has  succeeded  in 
converting  sulphurous  into  sulphuric  acid,  by  means  of  pumice- 
stone  peculiarly  prepared,  without  the  necessity  of  leaden 
chambers  or  iron  retorts.  We  do  not  know  how  the  pumice 
is  prepared.  A  process  was  patented,  many  years  since,  for 
making  oil  of  vitriol  from  sulphurous  acid,  by  means  of  pla- 
tinum-sponge, but  was  not  successfully  carried  out  as  a  manu- 
facturing process. 

Paul  Gilbert  Pretier  has  patented  a  process  (Gh.  Gaz.  vi. 

88)  for  making  fuming  sulphuric  acid  by  distilling  the  bisul- 

phates,  as  follows :  Alkaline  sulphates  are  placed  in  a  stone 

retort,  and  acidulated  by  the  addition  of  oil  of  vitriol.     Heat 

being  gradually  applied,  the  distillate  collected  in  receivers 

is  clear  and  colorless. 
Pure  Sulphuric  Acid. — A.  A.  Hayes  (Silliman's  Journ. 

1848)  takes  the  acid  of  1.76  at  that  stage  of  the  process  for 
manufacturing  the  commercial  article,  when  it  is  ready  for 
transferring  from  the  leaden  evaporators  to  the  concentrating 
vessels  of  platinum.  This  weak  acid,  while  hot,  is  treated 
with  nitrate  of  potassa,  which  renders  it  colorless  by  destroy- 
ing the  coloring  matter.  It  also  removes  much  of  the  hydro- 
chloric acid,  and  converts  the  arsenious  and  sulphurous  into 
arsenic  and  sulphuric  acids.  The  remaining  hyponitric  acid 
fc  expelled  by  the  addition  of  ifo  of  sulphate  of  ammonia. 
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The  acid  is  then  concentrated  to  1.78,  run  off  into  deep,  leaden 
vessels,  and  gradually  cooled  to  32°  F.  After  repose,  the  clear 
portion  is  transvased  into  shallow  pans  and  cooled  down  to  0°, 
and  left  until  one-half  of  its  volume  has  solidified,  when  the 
congealed  mass  is  to  be  separated  and  washed  with  pure  acid. 
These  crystals  are  freed  from  adhering  portions  of  sulphates 
and  arseniates  of  iron  and  lead,  by  fusion  in  glass  vessels, 
re- crystallization,  and  washing  with  pure  acid.  To  obtain  a 
strong  acid,  the  crystals  must  be  melted  and  concentrated  in 
a  platinum  kettle. 

According  to  Wackenroder  (Archiv.  d.  Phartn.  (2)  lviii.  28), 
the  crystallized  hydrate  of  sulphuric  acid  SO,2HO,  used  by 
Hayes  as  the  source  of  his  pore  acid,  maybe  readily  obtained 
by  congealing  sulphuric  acid,  rectified  over  sulphate  of  potassa 
at  28.4°  F.  Very  large  rhombic  crystals  form  and  give,  by 
fusion  at  71°,  a  liquid  acid  of  1.784  at  46°.  The  acid  thus 
prepared  resolidifies  at  89°. 

Bineau  has  constructed  the  following  table  of  composition 
of  hydrated  sulphuric  acid,  derived  partly  from  his  direct 
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determinations  of  spec.  gray,  and  composition,  and  partly  from 
calculation.  The  1st  column,  A,  represents  Baum£'s  areometric 
degrees ;  the  2d,  B,  contains  the  specific  gravity ;  the  3d,  C, 
the  percentage  of  oil  of  vitriol,  and  the  4th,  D,  the  percentage 
of  the  anhydrous  acid.  (66°  B.  corresponds  to  spec.  grav. 
1.842).     (An.  de  Ch.  Phys.  (3)  xxiv.  and  xxvi.) 

R.  A.  Tilghman,  of  Philadelphia,  has  patented  several  pro- 
cesses connected  with  salines,  which  possess  the  high  merits 
of  ingenious  invention,  simplicity  of  material  and  action,  and 
the  highest  prospect  of  success.  One  of  these  processes  is 
for  obtaining  sulphuric  acid  by  the  action  of  steam  on  the 
sulphates  of  baryta,  styontia,  or  lime,  at  a  high  temperature. 
We  refer  for  minutiae  to  Bep.  Pat.  Inv.  1847.  See  also  the 
Boda  manufacture. 

Crystallized  Sulphurous  Acid. — Pierre  (Comptes  Rendus, 
1848)  obtained  sulphurous  acid  in  crystals,  by  passing  the  gas, 
previously  washed,  into  water  already  surcharged  with  it.  The 
temperature  must  not  exceed  32°.  In  a  few  hours  several 
hundred  grains  will  have  deposited.  Its  formula  is  SOfl,9HO. 
Dopping's  acid,  similarly  obtained,  has  the  composition  (Bui. 
de  St  Petersbourg,  vii.)  SOa,HO. 

3.  Common  Salt  and  its  derivative  Arts. — Beside  its  use  as 
salt  (for  preserving  animal  matter,  &c),  common  salt  is  largely 
employed  in  the  preparation  of  carbonate  of  soda  (soda-ash), 
according  to  the  invaluable  process  of  Leblanc,  by  which  mu- 
riatic acid  is  obtained  at  the  same  time.  The  soda  manufacture 
is  therefore  most  conveniently  arranged  under  these  two  heads, 
making  soda  with  its  derived  salts,  and  muriatic  acid  with  its 
derivative  arts.  Salt  is  obtained  from  solid  rock-salt  forma- 
tions, by  evaporation  of  salt-springs  or  brines,  or  of  the 
waters  of  the  ocean.  There  is  a  locality  of  solid  salt  found 
in  the  limited  States,  in  the  south-western  part  of  Virginia ; 
but  all  the  salt  used  is  either  imported  from  Europe  or  obtained 
from  brines.  In  making  soda-ash,  the  salt  is  first  converted  into 
sulphate  of  soda  by  sulphuric  acid,  whereby  muriatic  acid  gas 
is  given  off,  and  the  salt-c^ke  (dry  sulphate  of  soda),  mixed 
irith  carbon  and  carbonate  of  lime,  is  heated  and  extracted 
I  7 
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with  water.     The  solution  contains  soda,  and  a  salt  of  lime 
remains. 

A.  Soda-ash. — Practice  has  advanced  far  before  theory  in 
this  manufacture,  for  we  knew  but  little  of  the  theory  of  the 
changes  effected  during  the  process  until  within  the  last  few 
years,  although  the  manufacture  has  become  so  expanded  that 
England  produces  annually  more  than  100,000  tons  of  car- 
bonate of  soda.  The  process  has  been  recently  investigated, 
with  a  practical  object  in  view,  by  J.  Brown  (Phil.  Mag.  3 
ser.  xxxiv.),  and,  for  elucidating  the  theory,  by  Bodo  Unger 
(Ann.  Chem.  Pharm.  lxi.  lxiii.  lxvii.)  The  following  are  two 
analyses  by  Unger,  the  first  of  the  crude  soda,  that  is,  after 
the  mixture  of  salt-cake,  limestone,  and  carbon  have  been 
duly  heated ;  the  second,  of  the  residue,  after  the  soluble  salts 
have  been  extracted. 

1.  Crude  Soda. 

Sulphate  of  soda 1.99 

Chlofide  of  sodium 2.54 

Carbonate  of  soda 23.57 

Caustic  soda 11.12 

Carbonate  of  lime 12.90 

Oxysulphide  of  calcium  (3CaS,CaO) 34.76 

Sulphide  of  iron 2.45 

Silicate  of  magnesia 4.74 

Coal 1.59 

Sand ." 2.02 

Water 2.10 

99.78 
2.  Residue. 

Carbonate  of  lime 19.56 

Oxysulphide  of  calcium 32.80 

Sulphate  of  lime 3.69 

Hyposulphite  of  lime 4.12 

Hydrate  of  lime 4.02 

Bisulphide  of  calcium « 4.67 

Sulphide  of  calcium 3.25 
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Hydrate  of  lime 6.67 

Sulphide  of  sodium 1.78 

Peroxide  of  iron 3.70 

Silicate  of  magnesia 6.91 

Coal 2.60 

Sand 3.09 

Water 3.45 


100.31 

The  results  of  Brown  and  Unger  agree  closely,  when  we 
consider  how  such  materials  are  likely  to  vary  in  composition 
according  to  circumstances,  but  the  amount  of  the  carbonate 
of  lime  should  be  halved,  as  Brown  proved  it  to  be  caustic 
lime,  and  the  half  added  to  the  caustic  soda,  which  would  bring 
the  total  amount  of  carbonate  of  soda  in  the  first  analysis  to 
nearly  40  per  cent.     Brown  gives  it  at  35J. 

The  following  table,  from  Brown,  shows  the  composition  of 
the  different  products  of  the  soda  manufacture. 


1. 

2. 

8. 

4. 

6. 

6. 

7. 

1 

Carbonate  of  soda.... 

68.91 

71.61 

79.64 

84.00 

84.31 

36.47 

98.12 

14.43 

11.23 

2.71 

1.06 

trace. 

0.94 

1.08 

7.02 

10.20 

8.64 

8.76 

10.26 

•  •  •  • 

•  ■•  • 

2.23 

1.11 

1.24 

trace. 

trace. 

•  •  •  • 

•  *  •  • 

Sulphide  of  sodium.. 

1.81 

•  ••  • 

trace. 

•  ••  • 

•  ••  • 

•  t  •  • 

•  ••  • 

Chloride  of  sodium... 

3.97 

3.05 

4.13 

3.22 

3.48 

0.42 

0.74 

1.02 
1.03 

0.92 
1.04 

1.17 
1.23 

1.01 
0.98 

0.63 
0.41 

•  ••  • 

•  ••  • 

•  •  •  • 

•  ••• 

Insoluble  and  sand... 

0.81 

0.31 

0.97 

0.71 

0.25 

•  •  •  • 

■  •  •  t 

Water 

•  •  •  * 

t  ••  • 

.«•• 

•».. 

•  ■  •  • 

62.15 

•  •  •  • 

Analysis  No.  1  is  the  salt  obtained  by  evaporating  the  ex- 
tract of  the  crude  soda  to  dryness  at  212°,  and  then  heating 
in  a  calciner,  which  makes  No.  2,  soda-ash.  Or,  the  extract 
is  evaporated  nearly  dry,  the  mother-liquor  drained  off  from 
the  crystals ;  the  dried  residue,  3,  is  heated  in  a  furnace,  4. 
By  repeated  solution,  evaporation  and  calcination  of  the  crys- 
tals, a  better  kind,  5,  is  produced,  and  by  crystallizing  the 
purer  kind,  soda,  6  results ;  and  when  this  is  calcined,  the 
W  product,  7,  is  obtained. 

R.  A.  Tilghman  applied  the  decomposing  power  of  steam  to 
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the  decomposition  of  salt,  starting  from  the  simple  equation 
NaCl+HO=NaO+HCl,  that  is,  that  water  and  salt,  at  a 
high  heat,  would  mutually  form  caustic  soda  and  chlorohydric 
acid.  This  decomposition  does  take  place,  hut  he  found  that 
by  the  assistance  of  alumina  it  was  more  perfect,  the  soda 
being  retained  by  the  alumina  and  the  acid  passing  off.  The 
soda  is  extracted  by  water  from  the  alumina  and  the  latter 
used  again. 

Tilghman  also  prepares  Glauber's  salt  by  heating  to  redness 
a  mixture  of  common  salt  and  gypsum,  and  passing  steam 
through  it,  and  then  extracting  by  water.  The  Glauber's 
salt,  mixed  with  alumina,  is  heated  to  redness,  while  steam  is 
passed  over  it,  and  the  soda  then  extracted  from  the  alumina 
by  water.  (Rep.  Pat.  Inv.  1847.) 

Testing  Bicarbonate  of  Soda. — Chevalier  (Liebig's  Annalen, 
1847)  detects  the  presence  of  neutral  carbonate  in  bicarbonate 
alkali,  by  adding  starch-sugar  to  the  aqueous  solution  of  the 
latter,  and  heating.  The  mixture  yellows  or  browns  if  any 
neutral  carbonate  is  present. 

The  soda  obtained  from  the  soda-process  is  chiefly  used  for 
fluxing  sand  to  make  glass,  for  decomposing  fats  to  make  soap, 
or  to  neutralize  acids.  The  boracic  acid  of  the  Tuscan  lakes, 
neutralized  by  soda,  yields  the  borax  of  commerce ;  and  phos- 
phoric acid,  from  bones,  yields  phosphate  of  soda,  which  is 
employed  in  dyeing  and  calico-printing. 

B.  The  muriatic  acid  obtained  as  an  incidental  product  in 
making  soda-ash,  besides  its  use  for  dissolving  metallic  oxides, 
is  extensively  employed  in  making  bleaching  salt.  When 
muriatic  acid  is  heated  with  black  oxide  of  manganese,  its 
hydrogen  is  oxidized  to  water  by  the  oxygen  of  the  oxide,  and 
chlorine  gas  is  set  free.  When  this  is  passed  into  lime,  chlo- 
ride of  lime  or  bleaching-salt  is  made,  and  passed  for  a  long 
time  into  a  solution  of  potash,  the  chlorate  of  potassa  is 
formed. 

Chloride  of  Lime. — According  to  Mene  (Comptes  Rendus, 
1847),  bleaching-salt  may  be  made  pure  and  expeditiously,  by 
saturating  slaked  lime  with  water  highly  charged  with  chlorine. 
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The  lime  absorbs  the  chlorine  as  soon  as  it  comes  in  contact 
with  the  solution ;  the  supernatant  water  is  immediately  de- 
canted and  the  application  of  chlorine  liquor  repeated,  as 
above,  several  times.  By  exposure  to  a  gentle  heat  for  a 
short  period,  the  moisture  is  driven  off,  and  pure  chloride  of 
lime  remains. 

Chlorate  of  Potassa. — Calvert's  process  (Comptes  Rendus, 
1850)  is  to  pass  a  current  of  chlorine  gas  through  a  hot  (122°) 
mixture  of  5J-6  equivalents  of  burnt  lime  and  1  equiv.  caustic 
potassa  in  water.  Chloride  of  calcium  and  chlorate  of  potassa 
are  the  products.  When  the  solution  is  saturated  with  the 
gas,  it  is  to  be  filtered,  evaporated  to  dryness,  redissolved  in 
boiling  water,  and  allowed  to  cool.  The  use  of  lime  saves  the 
great  loss  of  potassa  by  other  processes,  22  pts.  of  chlorate 
being  obtained  from  every  10  pts.  of  potassa  employed. 

4.  Potash  is  obtained  by  lixiviating  the  ashes  of  trees, 
evaporating  the  solution  to  dryness  and  calcining  the  residue. 
When  purer,  but  more  carbonated,  it  is  termed  pearlash. 

New  Source  of  Potash. — H.  Wurtz  has  suggested  a  method 
of  decomposing  green  sand,  with  the  view  of  gaining  its  potash, 
by  fusing  it  with  chloride  of  calcium.  See  Amer.  Journ.  2d 
6er.  x.  326,  where  many  experiments  are  detailed  having  the 
same  object  in  view. 

Potash  tested  for  Soda. — Pagenstecher's  method  is  as  fol- 
lows (Mittheil.  d.  Naturf.  Gesellsch.  in  Bern,  No.  65).  It  is 
based  on  the  fact  that  a  saturated  solution  of  sulphate  of 
potassa  can  dissolve  large  quantities  of  sulphate  of  soda. 
About  half  an  ounce  of  the  potash  to  be  tested  is  poured  over 
*ith  water,  treated  with  sulphuric  acid  until  it  has  an  acid  re- 
gion, evaporated  to  dryness,  ignited,  and  weighed.  The  pow- 
dered saline  mass  is  then  treated  with  6  times  its  weight  of  a 
concentrated  solution  of  sulphate  of  potassa,  stirred,  allowed  to 
settle,  and  the  clear  liquor  drawn  off  from  the  sediment  by  a 
fiiphon.  After  being  again  treated  with  a  like  quantity  of 
the  sulphate  of  potassa  solution,  the  residue  is  thrown  on  a 
balanced  filter  (the  funnel  covered  with  a  glass  plate  during 
filtering  to  avoid  evaporation),  and  when  the  last  drops  have 
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passed  through,  it  is  weighed  moist,  then  dried  at  212°  and 
again  weighed.  The  difference  between  the  two  last  weights 
is  the  water  of  the  solution  of  sulphate  of  potassa,  which, 
being  of  a  known  strength,  gives  the  quantity  of  sulphate  of 
potassa  it  contained.  This  must  of  course  be  subtracted  from 
the  weight  of  the  dried  residue,  and  the  remainder  is  the  sul- 
phate of  potassa  made  from  the  pearlash.  If  the  ash  were 
free  from  soda,  this  weight  would  equal  that  of  the  original 
sulphate  evaporated  to  dryness,  but  if  less,  then  sulphate  of 
soda  has  been  washed  out.  From  this  loss  (=  L)  the  car- 
bonate of  soda  in  the  ash  may  be  thus  calculated, 

71  (NaO,SOt) :  53  (NaO,COfl) :  :  L  :  x  or  x  -  ^~ 

It  must  however  be  observed,  that  the  soda  used  to  adulterate 
potash  usually  contains  a  large  percentage  of  sulphate  of  soda. 

'Nitre  is  formed  in  artificial  beds,  or  in  some  cases  where 
nitrogenous  organic  matter  is  present,  together  with  lime  and 
some  potash ;  but  potash  is  usually  added  to  the  beds,  or  the 
extract  of  the  soil,  containing  nitrate  of  lime,  whereby  nitrate 
of  potassa  is  produced.  Soda-saltpeter  is  obtained  from  At- 
tacama  in  Peru.     Both  nitrates  are  the  source  of  nitric  acid. 

Anhydrous  Nitric  Acid. — Deville  (Comptes  Rendus,  1849) 
has  succeeded  in  obtaining  anhydrous  nitric  acid  by  the  action 
of  absolutely  dry  chlorine  upon  nitrate  of  silver.  It  crystal- 
lizes in  brilliant,  colorless,  six-sided  prisms ;  melts  at  85°  F. 
and  boils  at  113°,  and  requires  to  be  handled  cautiously,  owing 
to  its  tendency  to  explode. 

5.  Alum. — This  most  important  salt  to  the  dyer,  calico- 
printer,  tanner,  and  others,  is  sometimes  observed  in  nature 
in  an  impure  state,  but  it  is  generally  procured  from  slates, 
which  have  originally  contained  iron  pyrites  (sulphuret  of 
iron).  The  pyrites  by  oxidation  form  sulphuric  acid,  which 
is  more  or  less  transferred  to  the  alumina  of  the  slate;  and  to 
the  extracted  sulphate  of  alumina,  sulphate  of  potassa  is  added 
and  alum  generated.  As  sulphate  of  iron  is  obtained  inci- 
dentally in  making  alum,  it  leads  us  to  the  metallic  salts  and 
pigments,  or  metallosalines. 
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2.  Metallosalines. 

These  embrace  the  preparation  of  various  metallic  salts, 
which  are  chiefly  employed  for  dyes  or  making  pigments.  We 
may  most  conveniently  divide  the  subject  into  the  vitriols,  or 
8ulphatesv  of  iron,  copper,  zinc,  and  manganese,  with  the  pig- 
ments derived  from  them ;  the  salts  and  pigments  of  lead ; 
the  prussiates ;  the  chromates,  and  a  few  others. 

1.  Vitriols. — Copperas,  green  vitriol,  or  protosulphate  of 
iron,  is  made  directly  from  sulphuric  acid  and  scrap-iron,  or 
from  calcined  pyrites,  or  is  obtained  in  the  kindred  and  con- 
nected manufacture  of  alum.  These  two  articles  are  made  on 
an  extended  scale  in  the  United  States,  and  but  little  can  be 
offered  that  is  new  in  relation  to  them. 

Copperas. — It  may  be  freed  from  lead  and  copper,  and  at 
the  same  time  all  peroxide  of  iron  reduced  to  protoxide,  by 
boiling  its  solution  with  good  scrap-iron,  nails,  &c.  until  it 
becomes  light  and  green.  By  evaporating  the  solution,  it 
then  yields  bluish-green  crystals.  The  precipitate  will  contain 
the  copper,  lead,  &c.  (Encycl.  Zeitschr.  d.  Gewerbehandl. 
1846.) 

Preservation  of  Copperas. — According  to  Ruspini  (Journ. 
de  Chim.  M£d.  vi.)  the  protosulphate  of  iron,  when  in  crystals, 
maybe  preserved  from  oxidation,  by  pressure,  desiccation 
between  the  folds  of  bibulous  paper,  and,  finally,  efflorescence 
in  a  drying  chamber  at  86°.  It  is  to  be  kept  in  well-stoppered 
bottles. 

Oxidation  of  Copperas. — According  to  Wittstein  (Buchner's 
Bepert.  i.)  a  solution  of  1  pt.  protosulphate  of  iron  in  4  pts. 
**ter,  after  11  months'  exposure  in  a  loosely  covered  vessel, 
deposits  2Fe10,+3SO,+8HO,  and  not  2FeflO,+SOs,  as  is  ge- 
nerally admitted. 

Sulphate  of  zinc,  or  white  vitriol,  is  made  directly  from  zinc 
*nd  sulphuric  acid.  Manganese  vitriol  is  made  directly  from 
black  oxide  of  manganese  and  oil  of  vitriol,  or  it  is  obtained 
**  a  residue  in  making  bleaching-salt  from  manganese,  salt, 
*nd  oil  of  vitriol.     Blue  vitrioly  or  sulphate  of  copper,  is  made 
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by  the  direct  action  of  oil  of  vitriol  and  old  sheet-copper,  or 
by  solution  of  precipitated  hydrate  of  copper  in  the  acid,  or 
by  lixiviating  roasted  copper-pyrites. 

Pure  Sulphate  of  Manganese. — Eisner  thus  prepares  it : 
1  pt.  sulphur  is  well  mixed  and  heated  with  5}  pts.  binoxide 
of  manganese,  so  that  sulphurous  acid  escapes,  and  protoxide 
of  manganese  remains.  When  2  equiv.  of  this  oxide  are 
treated  with  less  than  2  equiv.  of  oil  of  vitriol,  so  that  a  por- 
tion of  the  oxide  remains  uncombined,  this  portion  removes 
all  the  iron  from  the  sulphate,  and  gives  a  good  vitriol  by 
solution  and  crystallization.  White  vitriol  may  be  similarly 
made  free  from  iron.  (Eisner,  in  Hoffmann's  Mittheilungen,  &c.) 

It  would  be  better  to  use  a  little  less  sulphur,  so  as  to  leave 
a  small  part  of  the  manganese  in  its  state  of  binoxide,  that 
by  peroxidizing  the  iron  the  latter  may  be  more  effectually 
removed.  A  good  proportion  for  a  good  ore  (containing  but 
little  silica)  is  1  pt.  sulphur,  6  pts.  black  oxide  of  manganese, 
and  5  pts.  oil  of  vitriol.  The  same  principle  has  been  applied 
to  Epsom  salt,  by  heating  the  solution  with  a  portion  of  mag- 
nesia itself.  It  is  also  applicable  to  solutions  of  nickel  and 
v  cobalt.  But  in  all  these  cases  it  is  necessary  that  the  iron  be 
in  the  state  of  sesquioxide,  or  be  brought  into  this  state. 

Borate  of  Copper,  a  green  Pigment — 16  pts.  blue  vitriol, 
and  25  pts.  borax  are  separately  dissolved  in  water,  the  solu- 
tions poured  together,  and  the  bluish-green  precipitate,  washed 
with  cold  water,  is  first  dried  at  common  temperature  and  then 
by  warmth.  The  dried  precipitate  is  then  heated  in  a  hessian 
crucible  to  a  low  red-heat,  but  not  to  fusion,  and  ground. 
Bolley  proposes  it  for  oil  and  porcelain  painting  (Bolley, 
Schweiz.  Gewerbebl.  1847,  28).  Dr.  Eisner  remarks  that  the 
color  varies  in  different  experiments,  and  that  a  certain  degree 
of  heat  is  requisite  to  its  production. 

Blue  Sulphuret  of  Copper. — Alexander  and  Walter  give  the 
following  method  of  preparing  it  (Buchner's  Repert.  d.  Pharm. 
1847).  Black  oxide  is  prepared  by  precipitating  blue  vitriol 
solution  by  caustic  soda  or  potassa  (lime  ?),  washing  it  well 
and  drying  it.    A  mixture  of  2  pts.  of  this  oxide,  J2  pts. 
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Sowers  of  sulphur,  and  1  pt.  salaramoniac,  is  heated  gently 
in  a  porcelain  vessel,  over  coals,  until  the  sulphur  inflames ; 
while  burning,  the  mixture  is  stirred  now  and  then,  covered 
with  a  loosely-fitting  cover,  and  removed  from  the  fire  for  a 
few  moments.  A  new  portion  of  sulphur  and  salammoniac, 
without  copper,  is  added,  the  cover  replaced,  and  the  vessel 
again  heated.  After  some  time  the  cover  is  removed,  when 
much  sulphur  sublimes.  As  long  as  it  shows  a  black  and  not 
a  blue  color,  sulphur  and  salammoniac  are  added,  and  the 
vessel  heated  as  before.  When  finished,  it  is  washed  with  hot 
water,  then  with  a  little  ammonia  if  oxide  of  copper  be  pre- 
sent, treated  with  caustic  potassa  or  soda  to  remove  the  excess 
of  sulphur,  and,  finally,  washed  with  water,  ground,  and  dried. 
Under  a  polishing  tool  it  shows  a  beautiful  steel-blue  streak, 
and  when  mixed  with  size  and  brushed  on  paper,  a  steel-blue 
lustre  on  a  violet-blue  ground.  In  a  medium  of  oil  or  varnish 
it  is  violet-blue. 

The  following  simpler  method  was  contrived  in  the  Gewerbe- 
Institut  of  Berlin.  Metallic  copper  is  precipitated  by  zinc 
from  a  boiling  solution  of  blue  vitriol,  and  the  fine  powder 
washed  and  dried.  51  pts.  of  this  copper,  mixed  with  3  pts. 
sulphur,  are  gently  heated  in  a  porcelain  vessel,  so  that  the 
excess  of  sulphur  sublimes,  but  does  not  burn.  When  the 
heated  mixture  shows  a  sandy  appearance  it  is  finished,  and, 
on  cooling,  shows  a  dark-blue  color.  The  excess  of  sulphur 
is  removed  by  potassa,  and  the  residue  well  washed.  If  it 
have  not  acquired  the  desired  tone,  it  is  again  warmed  with 
sulphur,  &c.  It  resists  chemical  action  in  a  remarkable 
manner. 

Winkelblech's  method  consists  in  rubbing  together  1  equiv. 
lac  8ulphuris  and  2  equiv.  metallic  copper,  reduced  from  the 
oxide  by  hydrogen. 

Zinc-white. — This  pigment,  to  which  attention  is  now  drawn, 
k  either  the  anhydrous  oxide  of  zinc,  or  a  hydrated  oxide,  or 
*  hydrate-carbonate  of  the  metal.  It  possesses  a  great  degree 
°f  whiteness,  about  equal  to  that  of  white-lead ;  a  sufficient 
lx%,  and,  what  is  of  great  importance,  is  less  liable  to  tar- 
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nish  than  white-lead.  Another  important  advantage  cannot 
be  overlooked:  its  freedom  from  the  noxious  character  of 
carbonate  of  lead  on  those  who  employ  it.  It  is  less  drying 
than  white-lead  colors,  but  in  order  to  effect  this  result  in  a 
shorter  time,  dry  sulphate  of  zinc  (white  vitriol)  may  be  added 
to  it,  or  .a  more  drying  oil  may  be  employed.  It  has  been  too 
lately  introduced  to  decide  upon  the  relative  merits  of  the 
several  compounds  above  named,  and  it  is  even  doubtful  which 
can  be  produced  at  the  cheapest  rate ;  but  it  may  be  safely 
assumed,  from  its  low  equivalent  (32.6,  H=l),  that  a  given 
weight  of  zinc  will  produce  a  much  larger  amount  of  white 
pigment  than  the  same  weight  of  lead,  with  an  equiv.  =  104. 
On  the  other  hand,  the  objections  to  it  are,  that  it  has  far  less 
body  (covering  power)  than  white-lead,  and  that  it  requires  a 
large  amount  of  oil  as  its  vehicle  of  conveyance  to  a  surface. 

Durability  of  Zinc-white. — Lassaigne  drew  attention,  in 
1821,  to  the  use  of  oxide  of  zinc  instead  of  white-lead  as  a 
pigment.  He  has  lately  stated  that  an  oil-painting,  finished 
with  oxide  of  zinc,  has  remained  of  a  pure  white  to  this  day. 
The  oil  was  previously  treated  with  sulphate  of  zinc  to  render 
it  more  drying. 

Oxides  of  Zinc  and  Antimony,  fie. — It  has  been  an  object 
of  several  patents,  of  late,  to  distil  ores  of  zinc  and  antimony 
in  such  a  manner  that  the  volatilized  and  oxidized  products, 
white  oxides  of  antimony  or  zinc,  shall  be  separately  collected 
and  used  as  pigments.  To  avoid  the  cost  of  first  obtaining 
the  metallic  zinc  and  then  converting  it  into  oxide,  the  ores 
are  heated  in  furnaces  of  various  construction,  but  so  arranged 
that  the  products  of  combustion  from  the  mixed  ore  and  fuel 
are  conducted  into  condensing  chambers,  where  both  metal 
and  oxide  are  obtained.  Notwithstanding  the  ingenious  con- 
trivances for  effecting  this  result,  none  have  been  yet  found 
faultless.  One  of  Jhe  late  patents  on  this  subject  (Lond. 
Journ.  Sept.  1850)  subjects  copper  And  other  unroasted  ores 
to  the  action  of  a  blast-furnace,  so  that  the  non-volatile  pro- 
ducts are  obtained  in  the  furnace,  while  the  volatile  are  con- 
densed in  chambers.     In  this  manner  oxides  of  zinc,  antimony, 
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and  arsenic,  are  obtained  from  copper  and  other  ores.  These 
mingled  ores  are  hardly  likely  to  yield  the  several  products 
sufficiently  separate  and  distinct. 

Rochaz  has  a  good  arrangement  for  making  this  pigment 
direct  from  metallic  zinc  by  combustion.  (Lond.  Journ.  xxxvi. 
1.)   Fire-clay  crucibles  are  set  each  in  a  furnace,  so  that  the 
fire  plays  around  but  not  above  it.     The  zinc  being  thrown  in 
and  brought  to  ignition,  the  cover  of  the  crucible  is  removed 
and  a  draft  of  air  passes  over  the  crucible,  whereby  oxide  of 
zinc  is  produced,  forming  abundant  white  fumes,  which  are 
carried  into  a  large  chamber,  divided  into  compartments.    The 
greater  part  of  the  oxide  settles  in  these ;  and  to  prevent  any 
appreciable  quantity  from  passing  off,  the  last  compartment 
is  provided  with  hanging  bands  of  hemp  or  other  fabric,  which 
maybe  multiplied  without  interfering  with  the  draft.     He 
proposes  to  use  the  Belgian  furnace  for  distilling  metallic  zinc 
from  its  ores,  consisting  of  a  stack  of  many  cylindrical  retorts, 
in  order  to  prepare  the  white  oxide  from  the  ore,  and  varying 
the  arrangement  so  that  the  air  is  admitted  to  the  distilling 
metal,  whereby  it  is  converted  into  oxide,  and  condenses  in 
chambers.    Several  forms  of  blast-furnace  have  been  proposed, 
but  none  have  been  proved  sufficiently  to  speak  of  their  merits. 
The  native  oxide  of  zinc  of  New  Jersey  has  been  recently 
employed  both  for  making  the  metal  and  zinc-white.     The 
former  is  less  likely  to  be  economically  produced  than  the 
latter ;  and  it  is  stated  that  the  process  for  the  latter  is  emi- 
nently successful,  as  it  requires  but  2  pts.  coal  to  obtain  1  pt. 
of  the  pigment.     Judging  from  the  experience  in  Europe,  we 
must  believe  this  to  be  a  great  miscalculation,  for  it  requires 
some  11  tons  fuel  to  make  1  ton  zinc  in  Belgium  and  Silesia, 
and  in  making  the  oxide  of  zinc,  the  formation  of  metal  must 
precede  it. 

A  case  of  the  peculiar  effect  of  zine  in  producing  a  colic 
among  operatives  engaged  in  making  it,  is  reported  in  the 
Comptes  Rendus,  and  although  it  appears  to  be  less  delete- 
rious than  white-lead,  yet  it  shows  that  its  effects  on  workmen 
must  also  be  guarded  against. 
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Compounds  of  Lead. — When  metallic  lead  is  calcined  on  the 
hearth  of  a  reverberatory,  to  which  the  air  has  free  access, 
it  is  converted  into  litharge,  or  simple  oxide  of  lead ;  and 
when  litharge  is  still  farther  heated  in  a  similar  manner,  it  is 
converted  into  a  higher  oxide,  red-lead  or  minium,  or  orange- 
mineral.  Litharge,  dissolved  in  vinegar,  gives  rise  to  acetate 
or  sugar  of  lead.  White-lead  is  usually  made  by  putting  a 
roll  of  sheet-lead  into  an  earthen  pot,  containing  a  little 
vinegar  in  the  bottom,  and  placing  a  large  number  of  such 
pots  in  fermenting  matter,  manure,  tan,  &c.  The  fermenting 
matter  evolves  heat,  steam,  and  carbonic  acid,  and  the  heat 
slowly  evaporates  the  vinegar.  This  vapor  induces  the  lead 
to  oxidize  and  form  acetate  of  lead,  which  is  decomposed  by 
carbonic  acid  as  fast  as  formed,  and  the  acid  transferred  to 
the  adjoining  stratum  of  metal.  In  this  manner  the  sheet 
is  corroded  through,  and  becomes  carbonate  of  lead,  or  white- 
lead.  Various  other  processes  have  been  proposed,  but  the 
old  method  still  retains  its  place. 

White-lead. — Gannal  gives  a  method  of  preparing  it  from 
granulated  lead  by  air  and  water.  (Journ.  Fr.  Inst.  1847.) 
See  a  review  of  the  different  methods  in  Journ.  Fr.  Inst.  1842, 
vol.  iii.  3d  ser.  p.  30. 

Disbrow  Rodgers's  process  (Ch.  Gaz.  1850)  for  the  manu- 
facture of  carbonate  of  lead,  consists  in  exposing  thin  sheet- 
lead  in  a  steam-heated  chamber,  to  the  joint  action  of  acetic 
and  aqueous  vapors,  and  of  carbonic  acid  gas,  generated  from 
fermenting  matter  contained  in  vessels  beneath.  The  required 
temperature  is  80°  F.,  and  the  vinegar  is  volatilized  by  the 
admission  of  a  current  of  steam.  The  chamber  must  be  dark 
and  air-tight,  and  the  fermenting  and  acid  liquors  renewed 
six  times  during  the  process,  at  intervals  of  two  days.  The 
conversion  of  the  lead  is  completed  in  two  weeks.  See  Review, 
as  above. 

White-lead  Pigment. — According  to  Patterson  (Ch.  Gaz. 
vii.),  if  a  warm  solution  of  chloride  of  lead  is  mixed  with  clean 
lime-water,  in  such  proportions  that  one  equivalent  of  the 
lead-salt  may  be  made  to  react  upon  half  an  equivalent  of 
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lime,  all  the  lead  is  precipitated  as  PbCl+PbO,HO,  at  212°, 
orPbCl+PbO  when  dried  between  212°  and  350°.  The 
great  brilliancy  and  body  of  this  white  oxichloride  induced 
the  inventor  to  take  a  patent  for  its  application  as  a  pigment. 

An  excellent  essay  on  the  effects  of  preparing  this  pigment 
on  the  health  of  the  operative,  was  made  by  M.  Combes  to 
the  Academic  des  Sciences,  and  appears  as  a  translation  in 
the  Lond.  Journ.  xxxvi.  184-193.  We  may  state  that  in  most 
of  our  establishments  in  the  United  States,  the  corroded 
sheets  of  lead  are  ground  in  water,  whereby  the  greatest  evils 
of  the  former  mode  of  dry  grinding  are  avoided. 

3.  Prussiates. —  Yellow  Prussiate  of  Potash  is  usually  pre- 
pared by  heating  common  pearlash  or  potash  to  fusion  in  an 
iron  vessel,  and  adding  to  the  melted  mass,  dried  blood,  horn- 
shavings,  cracklings,  &c.  The  excess  of  carbon  in  the  animal 
matter  probably  reduces  the  potassium,  while  the  nitrogen 
and  carbon  form  cyanogen,  which  unites  with  the  potassium. 
The  formation  of  cyanogen,  or  rather  of  cyanide  of  potas- 
sium, from  the  nitrogen  of  the  air,  in  part  at  least,  was  clearly 
shown  by  Bunsen,  in  his  investigations  on  the  blast-furnace.  A 
patent  had  been  taken  out  in  England  for  making  prussiate 
from  the  air  and  coal,  but  the  process  was  not  successfully 
carried  out. 

Possy  and  Bossifcre  (Comptes  Rendus,  xxvi.  203)  have  suc- 
ceeded in  manufacturing  yellow  prussiate  of  potash,  upon  a 
large  scale,  by  means  of  the  nitrogen  of  the  atmosphere. 
The  daily  product  of  their  works,  at  Newcastle-upon-Tyne, 
is  about  1000  kilogrammes  (a  ton),  at  a  cost  not  exceeding 
2000  francs  ($400)  for  that  quantity.  The  apparatus,  as  now 
constructed,  will  resist,  for  several  years,  the  destructive  action 
of  the  potassa  and  fire.  It  consists  of  a  vertical  cylinder  set  in 
refractory  brick-work.  The  interior  diameter  of  the  cylinder  is 
about  18  inches.  The  height,  heated  to  bright  redness,  is  about 
10  feet.  The  cylinder,  being  heated  to  bright  redness  and 
charged  with  lumps  of  charcoal  impregnated  with  30  per  cent 
of  carbonate  of  potassa,  is  kept  filled  with  burned  air,  which 

is  injected,  across  a  heated  channel,  by  means  of  a  forcing- 
K 
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pump.  In  this  way  the  treatment  is  to  be  continued  for  10 
hours,  so  that  the  whole  mass  may  be  acted  upon.  As  the 
coal  becomes  cyanuretted,  and  is  drawn  off  at  the  bottom,  new 
supplies  must  be  added  at  the  top.  The  heated  coal  is  con- 
ducted along  an  iron  gutter  into  a  reservoir  containing  pow- 
dered native  carbonate  of  iron  diffused  in  water.  The  coal 
becomes  leeched,  and  the  liquor  on  evaporation  will  yield 
crystals  of  prussiate. 

Coke  gives  less  product  than  charcoal ;  and  the  presence 
of  even  minute  portions  of  water  decomposes  the  cyanide  and 
generates  ammonia,  thus  decreasing  the  yield  of  salt. 

Explosion  with  Red  Prussiate  of  Potash. — During  the  pre- 
paration of  red  prussiate  (ferridcyanide  of  iron)  in  a  chemical 
work  at  Berlin,  a  violent  explosion  took  place,  without  appa- 
rent cause,  which  dashed  to  pieces  the  wooden  vessels  in  which 
the  operation  was  performed,  and  shook  the  walls  of  the 
building.  Fortunately  no  person  was  injured.  The  chlorine 
was  generated  in  cast-iron  vessels,  from  manganese,  salt,  and 
sulphuric  acid.  Muriatic  acid  was  also  evolved,  which  set 
prussic  acid  free  from  the  prussiate  solution.  Now,  an  am- 
moniacal  salt  is  produced  by  the  action  of  chlorine  on  prussic 
acid ;  and  by  the  further  action  of  chlorine  on  ammonia,  it  is 
probable  that  the  highly  explosive  chloride  of  nitrogen  was 
produced.  (Berlin.  Gewerbe-Industrie  und  Handelsbl.  xx. 
141.) 

Cyanide  of  Potassium. — C.  Clemm  (Annal.  der  Chem.  u. 
Pharm.  lxi.  250)  gives  the  following  details  of  Liebig's  method, 
which  should  be  observed  to  obtain  a  white  and  not  dark-gray 
compound.  Yellow  prussiate  of  potash  (ferrocyanide  of  po- 
tassium) is  thoroughly  dried  by  calcination.  8  pts.  of  this 
salt  are  intimately  mixed  with  3  pts.  of  fully  dry  carbonate  of 
potassa  in  a  covered  iron  crucible,  and  heated  until  the  fused 
mass  at  a  dull  red-heat  appears  clear,  and,  when  taken  out 
in  an  iron  spatula  and  cooled,  appears  white.  The  crucible  is 
removed  from  the  fire,  gently  struck  to  separate  the  iron,  and 
its  fluid  contents  (after  evolution  of  gas  has  ceased)  poured 
through  a  cullendered  iron  ladle  (previously  heated)  into  a 
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warm  and  deep  vessel  of  silver,  iron,  porcelain,  or  stoneware, 
with  a  smooth  inner  surface.  After  cooling,  the  lower  part 
of  the  fused  mass,  containing  iron,  may  be  cut  off  by  a  sharp 
tool.  If  the  heat  be  carried  to  full  redness,  the  resulting  salt 
will  have  a  gray  color,  from  the  separation  of  carbon 
through  it. 

To  prepare  cyanide  for  galvanic  gilding  or  silvering,  both 
the  prus8iate  and  carbonate  of  potash  should  be  free  from 
sulphate,  as  the  consequent  formation  of  sulphuret  injures  the 
color  of  both  gilding  and  silvering. — Ehner. 

4.  Chromates. — Chrome  yellow  and  other  beautiful  pigments 
and  dyes  are  obtained  from  the  mineral  chromic  iron,  which 
is,  in  its  purest  form,  FeO,Cra08,  which  should  contain  68 
percent,  of  oxide  of  chrome.  Mr.  T.  Garrett  analyzed  a 
specimen  of  the  ore  from  Tyson's  mine,  Lancaster  county, 
Pennsylvania,  containing  63  per  cent.,  which  approached  nearer 
to  the  formula  than  any  published  analysis.  The  ore  at  this 
and  one  or  two  other  places  forms  solid  veins  or  masses,  but 
a  great  deal  is  obtained  in  the  form  of  sand,  by  washing 
the  sandy  beds  of  the  small  streams  flowing  from  a  range  of 
Berpentine-rock. 

B.  Silliman,  Jr.,  first  observed  that  the  green  coating  on 
the  ore  of  Tyson's  mine  was  a  hydrocarbonate  of  nickel.  T. 
Garrett  found  the  same  metal  in  some  of  the  ore  where  the 
green  coating  had  been  carefully  removed,  and  he  has  since 
proved  that  it  contains  a  trace  of  tin.  Garrett's  analyses 
were  performed  in  my  laboratory,  where  he  is  still  investigat- 
ing some  of  the  minerals  of  the  chrome  localities. — J.  C.  B. 
Jacquelain's  process  (Dingler's  Pol.  Journ.  cvi.  405)  for  the 
manufacture  of  potassa-chromate  from  the  natural  chromo- 
ferrite  is  as  follows.  The  finely-powdered  ore  is  to  be  inti- 
mately incorporated  with  chalk,  and  this  mixture  exposed  in 
Btrata  of  1J  inches,  for  10  hours,  to  the  heat  of  a  reverbe- 
ratory  furnace.  Neutral  chromate  of  lime  is  thus  formed,  and 
the  next  step  is  to  convert  it  into  bisalt.  This  is  to  be  done 
by  grinding  it,  and,  while  suspended  in  water,  adding  a  slight 
excess  of  sulphuric  acid.     To  separate. any  protosulphate  of 
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iron  that  may  be  present,  milk  of  lime  must  be  poured  in  and 
the  whole  left  to  repose.  The  clear  supernatant  liquor  will, 
when  drawn  off,  yield  bichromate  of  potassa  by  double  de- 
composition. This  mode  is  said  to  be  more  economical,  in 
time  and  expense,  than  the  usual  method  with  nitre  and  pot- 
ash, but  we  must  doubt  its  feasibility. 

Tilghman's  methods  (Rep.  Pat.  Inv.  1847)  differ  materially 
from  the  foregoing.  One  requires  the  ignition  of  the  chromo- 
ferrite  with  lime  and  powdered  feldspar.  The  other  proposes 
its  mixture  with  2  pts.  lime  and  2  pts.  sulphate  of  potassa, 
and  subsequent  heating  on  a  reverberatory  hearth,  in  contact 
with  aqueous  vapor.  For  the  details  of  the  ingenious  pro- 
cesses of  this  chemist,  we  refer  to  the  original  paper. 

A  new  Metal  in  Chrome-ore. — Ullgren  (Vetensk  Acad. 
Fbrhand.  1850)  has  given  an  account  of  a  substance  noticed 
in  the  chrome  iron  of  Rbros,  and  which  he  considers  a  new 
metal.     Its  oxides  bear  a  near  analogy  to  those  of  iron. 

Double  Chromate9. — Schneitzer  (Journ.  fur  Prac.  Chem. 
xxxix.)  has  announced  the  existence  of  two  double  chromates. 
They  are  both  of  a  beautiful  yellow  tint,  and  crystallizable. 
One,  the  chromate  of  potassa  and  magnesia,  made  by  adding 
calcined  magnesia  to  a  strong  solution  of  bichromate  of  po- 
tassa, heating  and  evaporating  to  crystallization,  has  the  com- 
position 2Cr03,KO,MgO+2Aq.  The  other,  chromate  of 
potassa  and  lime,  has  the  formula  2Cr08,KO,CaO+2Aq. 

Oxide  of  Chrome. — Barian  (Berz.  Jahresb.  1846,  177)  pre- 
pares it  by  mixing  4  pts.  bichromate  of  potassa  with  1  pt. 
starch,  igniting  it  in  a  hessian  crucible,  extracting  carbonate 
of  potassa  by  water,  and  again  igniting  the  oxide  of  chrome. 
If  the  chrome  salt  had  been  free  from  sulphuric  acid,  the  oxide 
will  be  a  pure  green.  If  it  coirtain  this  acid,  the  salt  is  pu- 
rified by  crystallization.  To  test  its  presence,  1  pt.  of  the 
salt  is  dissolved  in  water  with  3  pts.  tartaric  acid  until  car- 
bonic acid  ceases  to  escape,  the  solution  treated  with  muriatic 
acid,  and  then  tested  with  chloride  of  barium. 

Wittstein's  method  is  to  ignite  for  J  an  hour  19  pts.  bi- 
chromate of  potassa  and  4  pts.  sulphur,  to  powder  the  mass 
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after  cooling,  and  extract  it  with  water.     It  yields  9£  pts 
oxide  of  chrome.  (Dingler'g  Journ.  civ.  158.) 

5.  Some  other  pigments  are  prepared,  partly  by  heat,  as 
sulphuret  of  arsenic  and  ultramarine,  and  partly  from  solution, 
as  solphurets  of  cadmium  and  of  antimony.  Of  these,  we 
shall  only  notice  the  ultramarine,  which,  having  been  a  valued 
pigment  tpund  in  the  mineral  kingdom,  was  analyzed,  and  its 
composition  imitated  successfully.  It  is  now  made  on  a  large 
scale,  and  of  very  different  qualities  in  regard  to  color  or 
durability. 

Ultramarine,  Artificial. — Recipes  for  the  preparation  of 
this  beautiful  blue  color  have  been  given  by  C.  Brunner  (Pogg. 
Anna!  lxviii.  641-561) ;  by  Priickner  (Journ.  f.  Prac.  Chem. 
xxxiii.  257) ;  Dr.Winterfield,  in  Polytech.  Archiv.  Mendelsohn, 
6th  year,  99,  260,  265,  Berlin,  1842. 

Brunner  does  not  think  that  iron  is  necessary  to  produce 
the  blue  color,  while  Priickner  and  Winterfeld  hold  that  iron 
is  essential  to  the  beauty  of  the  color.  Dr.  Eisner,  in  a  neat 
essay  (Jour.  f.  Prac.  Chem.  xxiv.  385,  &c),  showed  that  the 
color  was  due  to  a  small  content  of  sulphuret  of  sodium  with 
sulphuret  of  iron,  and  that  neither  of  these  alone  could  pro- 
dace  it  Bolle,  under  Dr.  E.'s  direction,  repeated  many  ex- 
periments, which  strengthened  his  former  conclusion  that 
sulphuret  of  sodium  and  iron,  though  in  minute  quantity,  are 
absolutely  necessary  to  produce  the  color.  Brunner  states 
that  the  finest  color  is  obtained  by  putting  a  thin  layer  of 
flowers  of  sulphur  over  a  layer  of  the  unfinished  blue,  and 
heating  gently  to  volatilize  the  sulphur,  but  at  the  lowest  heat 
required  to  burn  it  off.  This  is  repeated  3  or  4  times.  It 
increases  10-20  per  cent,  in  weight.  Eisner  tried  the  effect 
of  burning  off  sulphur  repeatedly,  but  although  the  color  was 
darkened,  it  did  not  improve  its  tone.  Others  tried  it,  with 
no  more  success. 

3.  Fine  Chemicals  and  Pharmaceutics. 

A  large  number  of  fine  preparations  are  made,  on  a  larger 
or  smaller  scale,  for  the  use  of  the  chemist  and  the  physician, 
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and  a  few  for  the  artisan.  They  are  alkaline,  earthy,  and 
metallic  compounds,  metalloidal  compounds,  organic  acids  and 
alkaloids,  &c.  These  may  be  conveniently  divided  into  inor- 
ganic and  organic. 

1.  Inorganic  Bodies. — We  find  a  few  observations  in  re- 
ference to  some  of  the  metalloids,  &c,  which  are  here  inserted. 

Chlorine  Preparation. — Over  1  pt.  bichromate  <jf  potassa 
in  a  flask,  pour  6  pts.  muriatic  acid  of  1.16,  and  gently  heat 
the  mixture  for  a  few  seconds  by  a  spirit  lamp.  A  rapid  ac- 
tion ensues,  resulting  in  the  evolution  of  chlorine  and  the 
formation  of  water,  chlorides  of  chrome  and  potassium. 
(Amer.  Journ.  c.  491.) 

Quantitative  Determination. — Gottereau  proposes  for  this 
purpose  a  solution  of  protochloride  of  tin  (of  known  content) 
colored  by  sulphate  of  indigo,  to  which  the  chlorine-liquid  is 
added  until  decolorization  commences.  From  the  volume  of 
the  latter  employed,  the  quantity  of  chlorine  is  calculated. 
The  free  chlorine  changes  protochloride  into  perchloride  of  tin. 

Iodine,  its  Extraction. — Pass  sulphurous  acid  into  a  mineral 
water,  or  other  liquid,  containing  iodine,  until  it  has  acquired 
a  feeble  odor  of  the  same ;  then  dissolve  it  in  1  pt.  blue  vitriol, 
and,  after  it,  1  pt.  bisulphite  of  soda ;  white  or  rosy  subiodide 
of  copper  will  precipitate  immediately  by  boiling,  or  in  a  short 
time  by  standing.  If  the  precipitate  be  mixed  with  2  equiv. 
binoxide  of  manganese  and  heated,  iodine  sublimes. 

Chloride  of  Iodine. — Heeren  recommends  the  use  of  chloride 
of  iodine  in  photography  instead  of  bromine  compounds,  which 
are  more  subject  to  alteration,  and  offers  the  following  method 
of  preparing  it.  200  gr.  dilute  sulphuric  acid  (1  acid  to  5 
water)  are  poured  over  100  gr.  iodine,  and  dry  chlorine  gas 
passed  through  until  the  increase  of  weight  is  66  gr.  which 
must  be  accurately  ascertained.  The  chlorine  should  be  pre- 
viously passed  over  chalk  and  chloride  of  calcium  to  remove 
water  and  muriatic  acid  from  it ;  and  the  end  of  the  tube 
conveying  the  gas  should  be  about  a  \  inch  above  the  surface 
of  the  liquid.  The  dark-orange  liquid  should  be  kept  in  a 
well-stoppered  bottle,  in  a  dark  place.    When  used,  1  pt.  of  the 
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liquid  is  to  be  diluted  with  32  pts.  water,  and  will  last  for 
months. 

Bromo  and  Iodohydric  Acids. — M&ne  (Gomptes  Rendus, 
1849)  gives  the  following  economical,  easy,  and  safe  process 
for  making  the  bromohydric  and  iodohydric  acids,  which  we 
take  from  Silliman,  ix.  421. 

6  pts.  crystallized  sulphite  of  soda  are  to  be  moistened  with 
1  pt.  water,  and  3  pts.  bromine  or  iodine  then  added,  and  heat 
applied.  The  gases  pass  over  pore,  provided  the  neck  of  the 
retort  be  loosely  plugged  with  asbestos,  to  intercept  bromine 
or  iodine  vapors.  The  sulphite  aids  the  bromine  or  iodine 
in  the  decomposition  of  the  water,  the  latter  taking  the  hy- 
drogen, the  sulphurous  acid  the  oxygen. 

Iodide  of  Potassium. — Criquelion's  method  ( Journ.  de  Ghem. 
MM.  iv.)  is  to  mix  together,  thoroughly,  40  pts.  calcined 
lime  slaked  in  water,  and  14  pts.  iron  filings.  To  this  mixture 
add,  during  constant  stirring,  and  portionwise,  94  pts.  iodine. 
When  the  liquid  produces  only  an  ochrey  stain  upon  starched 
paper,  it  is  to  be  filtered  and  washed,  and  the  filtrate  pre- 
cipitated by  carbonate  of  potassa.    Filter,  wash,  and  evaporate 

to  crystallization. 
According  to  Wackenroder,  a  small  amount  of  sulphide 

may  be  found  in  iodide  of  potassium  by  the  evolution  of  sul- 

phohydrogen  with  protochloride  of  tin. 
Iodide  of  Lead.—- Huraut's  experiments  (Journ.  de  Pharm. 

1849)  upon  the  comparative  advantages  of  the  several  methods 

of  preparing  iodide  of  lead,  prove  that  the  nitrate  of  lead 

and  iodide  of  calcium  afford  the  best  results,  both  as  to  quality 

and  quantity. 
On  the  Nitrites. — Fischer,  in  a  paper  upon  the  nitrites 

(Pogg.  Ann.  lxxiv.),  gives  processes  for  the  preparation  of 

several.     The  potassa  nitrite  is  made  by  heating  the  nitrate 

to  redness,  separating  the  nitrate  by  recrystallization,  and  the 

free  potassa  by  acetic  acid  and  alcohol. 
Magnesian  Lemonade. — Massignon    prepares    citrate   of 

magnesia  lemonade  (Journ.  de  Pharm.  xii.)  by  making  5  grm. 

carbonate  of  magnesia  into  a  milk  with  water,  pouring  it  into  a 
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strong  bottle,  adding  7  grm.  of  crystallized  citric  acid,  and 
corking  quickly  and  firmly.  Flavor  may  be  imparted  by 
means  of  different  syrups. 

Chromic  Acid. — Traube  recommends  the  following  method 
of  preparing  chromic  acid.  (An.  der  Ch.  u.  Phar.  lxvi.)  To 
heat  gently  1  pt.  bichromate  of  potassa,  2£  pts.  water,  and 
3£  pts.  sulphuric  acid,  decant  the  liquid  from  the  sulphate  of 
potassa  which  separates  on  cooling,  and  add  4  pts.  more  of 
sulphuric  acid  when  the  acid  begins  to  separate.  The  liquid 
is  heated,  water  being  added  to  dissolve  the  crystals,  then 
evaporated  until  a  pellicle  forms,  and  set  aside  to  crystallize. 
The  acid,  dried  on  brick  or  biscuit-ware,  may  be  purified  by 
carefully  fusing  it,  when  sulphuric  acid  and  bichromate  of 
potassa  form  an  insoluble  salt  of  oxide  of  chrome ;  or  by  re- 
solution in  water,  adding  oil  of  vitriol  until  a  precipitate  ap- 
pears, evaporation  and  slow  crystallization. 

Oxide  of  Antimony. — Hornung  (Journ.  de  Pharm.  1848) 
gives  the  following  economical  process  (a  modification  of  Fre- 
derking's)  for  preparing  the  oxide  of  antimony  to  be  used  in 
the  manufacture  of  tartar  emetic.  Mix  together  in  an  iron 
vessel  15  pts.  finely-powdered  sulphuret  of  antimony  and 
36  pts.  sulphuric  acid,  expose  to  a  gentle  heat  for  12  to  18 
hours,  and  stir  frequently.  The  mixture  thickens  at  first,  but 
afterwards  liquefies  upon  an  increase  of  the  temperature,  and 
finally  becomes  white ;  sulphur  fuses  and  separates,  and  sul- 
phurous acid  fumes  are  disengaged.  The  heat  and  stirring 
are  continued  as  long  as  these  phenomena  continue.  When 
the  vapor  or  gas  evolved  consists  only  of  sulphuric  acid,  water 
is  to  be  gradually  added,  and  the  mass  washed  for  the  removal 
of  free  sulphuric  acid.  The  subsulphate  of  antimony  is  to  be 
decomposed  with  carbonate  of  soda,  and  the  resulting  oxide 
of  antimony  washed.  13  pts.  dry  greenish-white  oxide,  soluble 
in  tartaric  acid,  are  thus  obtained  from  15  pts.  sulphuret  of 
antimony. 

Sulphantimoniate  of  Sodium. — Van  der  Corput  prepares 
this  (Schlippe's)  salt  by  intimately  mixing  together,  in  powder, 
8  pts.  effloresced  sulphate  of  soda,  6  pts.  sulphuret  of  an- 
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timony,  and  3  pts.  vegetable  charcoal.  This  mixture  is  to  be 
heated  in  a  covered  crucible,  and  when  the  fluid  mass  ceases 
to  foam,  it  is  to  be  boiled  in  a  capsule  with  1  pt.  sulphur  and 
q.  8.  of  distilled  water.  The  liquor,  filtered  and  left  to  repose, 
deposits  colorless  crystals  of  3NaS+SbS5+18HC.  (Repert. 
der  Pharm.  1848,  and  Chem.  Gaz.  vi.  268.) 

Black  Sulphuret  of  Mercury. — Vogler  (Journ.  de  Pharm. 
1848)  prepares  this  salt  more  readily  than  by  trituration,  as 
foflow8.  4  oz.  mercury  are  mixed  with  1  oz.  sublimed  sulphur, 
washed  and  sieved,  and  the  whole  placed  in  a  capacious  glass 
vessel,  and  shaken  for  two  hours.  After  this,  another  ounce 
of  sulphur  is  added  at  intervals,  and  the  agitation  continued 
until  every  trace  of  mercury  ceases  to  be  visible  to  the  eye. 
Two  more  ounces  of  sulphur  are  then  added,  and  the  mix- 
ture again  shaken  until  the  entire  incorporation  of  the  mer- 
cury with  the  sulphur,  as  may  be  ascertained  by  the  aid  of 
a  lens. 

2.  Organic  Bodies. — Some  of  the  most  interesting  of  these, 
to  the  pharmaceutist,  are  the  alkaloids,  and  the  volatile  liquids 
chloroform  and  collodion. 

Separation  of  Cinchonin  from  Quinin. — 0.  Henry's  process 
(Journ.  de  Pharm.  1849)  for  determining  the  proportion  of 
cinchonin  in  sulphate  of  quinin  is  based  upon  the  difference  in 
solubility,  in  cold  water,  of  the  acetates  of  the  two  alkaloids. 
10  grm.  of  the  mixed  sulphates  are  mixed  with  4  grm.  acetate 
baryta,  triturated  with  60  grm.  water,  slightly  acidulated  with 
acetic  acid,  strained  and  filtered.  Two  volumes  of  alcohol  of 
35°  are  added  to  the  filtrate,  and  then  sulphuric  acid  in  ex- 
cess. After  filtration,  add  ammonia,  and  boil :  the  cinchonin 
precipitates  while  the  quinin  remains  in  the  alcoholic  liquid. 

Quinidin. — This  new  alkaloid,  according  to  F.  L.  Winck- 
ler  (Buch.  Rep.  xlviii.  385),  occurs,  with  quinin,  in  one  of  the 
new  barks  most  resembling  Huamalies.  It  is  crystallizable, 
soluble  in  alcohol,  and  slightly  so  in  water.  Its  sulphate  is  so 
similar  in  appearance  to  the  sulphate  of  quinin,  that  it  is  diffi- 
cultly distinguishable  from  the  former. 

tyumoidin. — After  preparing  quinin  and  cinchonin  from 
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Peruvian  bark,  a  resinous  mass,  quinoidin,  remains,  which  has 
been  supposed  to  be  a  mixture  of  resin,  &c.  with  quinin  and 
cinchonin,  or  a  modification  of  these  alkaloids. 

Boder  (Mittheilungen  des  Schweizer  Apothekervereins, 
i.  31)  gives  a  method  by  which  he  obtained  upwards  of  40 
per  cent,  of  quinin,  and  10  per  cent,  of  cinchonin,  from  dif- 
ferent samples  of  quinoidin.  Of  the  residue,  about  30  per 
cent,  was  resin.  The  process  is  as  follows.  A  solution  of  a 
\  pt.  protochloride  of  tin,  in  2  pts.  ^ater,  is  added  to  4  pts. 
alcohol  (.865)  holding  1  pt.  quinoidin :  resin  precipitates. 
Ammonia  is  poured  into  the  decanted  supernatant  liquor,  and 
the  resulting  precipitate  drained,  washed,  dried,  and  exhausted 
with  alcohol.  The  treatment  is  repeated  with  half  the  quan- 
tity of  tin-salt  first  employed,  and  the  clear  liquids  again 
precipitated  by  ammonia.  The  precipitates,  washed,  dried, 
and  displaced  as  before,  yield  a  tincture  which,  when  neu- 
tralized with  dilute  sulphuric  acid  and  evaporated,  drops 
crystals  of  sulphate  of  quinin.  The  cinchonin  remains  in  the 
filtrates  from  the  tin  and  quinin  precipitates. 

Winckler  (Journ.  fur  Pract.  Pharm.  xv.  281)  detects  the 
presence  of  crystallized  sulphates  of  quinin  and  cinchonin  in 
quinoidin,  by  the  use  of  hyposulphite  of  soda,  which  imme- 
diately precipitates  hyposulphite  of  quinin,  in  a  white  crys- 
talline form,  and  hyposulphate  of  cinchonin  as  four-sided 
needles,  from  their  solution  in  hydrochloric  acid.  Both  salts 
disengage  sulphuretted  hydrogen  and  sulphurous  acid  upon 
treatment  with  concentrated  sulphuric  acid.  Dilute  sulphuric 
acid  converts  them  into  sulphates,  with  evolution  of  sulphurous 
acid  and  elimination  of  sulphur.  The  amorphous  alkaloids, 
or  quinoidin,  when  saturated  with  muriatic  acid,  do  not  yield 
these  precipitates.  (Ch.  Gaz.  vi.  122.) 

The  Bark  of  Adansonia  Digitata. — Dr.  Duchassaing,  a 
physician  at  Guadaloupe,  employs  this  bark  with  great  success 
in  intermittent  fevers.  (Comptes  Bendus,  xxvi.  and  Ch.  Gaz. 
vi.)  It  is  without  action  upon  the  nervous  system  and  improves 
the  digestive  powers.  It  is  used  in  decoction  made  by  boiling 
1  oz.  of  bark  in  a  litre  of  water,  and  evaporating  to  one-third ; 
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and  this  quantity  has  served  to  cure  even  where  quinin  had 
failed.    The  bark  is  abundant  in  the  French  colony  of  Senegal. 

Tat  for  Opium. — Hensler  (L'Union  Medicale,  1848)  pro- 
poses the  following  test  for  the  presence  of  minute  quantities 
of  opium,  founded  upon  the  property  of  porphyroxin  of  being 
reddened  when  heated,  by  dilute  muriatic  acid.  The  suspected 
substance  is  to  be  mixed  with  a  small  portion  of  potassa  and 
shaken  with  ether.  Bibulous  paper  is  to  be  moistened  in  this 
solution,  and  dried  after  each  immersion.  Dilute  muriatic 
acid  is  then  applied,  and  the  paper  exposed  to  the  vapor  of 
boiling  water.  If  opium  be  present,  the  paper  acquires  a 
reddish-purple  tint. 

Papaverin. — This  new  alkaloid,  discovered  by  Merck  in 
opium,  has  the  formula  C40H91N0s.  It  forms  crystals  insolu- 
ble in  water,  and  more  soluble  in  hot  than  in  cold  alcohol,  and 
ether.  Its  salts  are  crystallizable.  It  is  prepared  by  adding 
soda  to  a  decoction  of  opium,  treating  the  precipitate  with 
alcohol,  and  evaporating  the  strained  tincture  to  dryness. 
The  residue  is  treated  with  dilute  acid,  the  liquid  filtered,  and 
ammonia  added.  The  resinous  precipitate  is  then  to  be  dis- 
solved  in  dilute  hydrochloric  acid,  and  acetate  of  potassa 
added.  The  resinous  precipitate  thus  thrown  down,  after 
haying  been  washed  with  Water,  is  then  to  be  acted  on  with 
boiling  ether,  which,  on  cooling,  drops  the  papaverin  in  crys- 
tals. (Liebig's  Annalen,  1850.) 

Strychnin. — Molyn  (Journ.  de  Chim.  M£d.  3)  proposes  the 
following  method  for  making  pure  strychnin.  8  pounds  of 
»tu?  vomica  are  made  into  paste,  with  an  equal  weight  of  water, 
and  left  to  repose,  for  3  weeks,  in  a  temperature  of  68°-78°. 
The  fermented  mass  is  then  pressed  and  exhausted  by  three 
several  boilings  with  water,  and  the  expressed  liquids  united 
and  evaporated  to  12  quarts.  9  oz.  lime  are  next  added,  and 
after  a  repose  of  6-8  hours,  the  mass  is  strained  and  pressed, 
wid  the  resulting  liquid  treated  with  sulpfepric  acid  to  remove 
lime,  filtered,  and  evaporated  to  2  qts.  and  subjected  to  a  second 
treatment  as  before,  with  1  oz.  lime.  The  precipitates,  after 
the  entire  expula^n  of  all  liquid  by  pressure,  are  to  be  dried, 
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powdered,  and  digested  with  alcohol  of  .935,  which  removes 
brucin  and  coloring  matter,  and  then  displaced  with  spirit 
of  .838.  This  tincture,  relieved  of  four-fifths  of  its  alcohol 
by  distillation,  will  drop  strychnin  in  granules,  which  may  be 
rendered  perfectly  pure  by  washing  in  alcohol  of  .935  and 
recrystallization. 

Thein. — Heijnsius  (Scheidk.  Onderzoek,  and  Ch.  Gaz.  viii.) 
recommends  an  easy  method  for  preparing  thein  by  sublima- 
tion. For  this  purpose,  damaged  tea  is  placed  in  an  iron  pot, 
covered  with  filtering-paper,  and  surmounted  by  a  paper 
cylindric  cap.  Cautious  application  of  heat  insures  the  suc- 
cess of  the  operation. 

Oenanthin. — A  resinous  principle,  obtained  by  Gerding 
(Journ.  f.  Prac.  Chem.  1848)  from  the  plant  Oenanthe  fistulosa. 
Its  effect  upon  the  system  is  very  decided  and  powerful,  pro- 
ducing hoarseness  and  even  vomiting,  when  taken  in  the  dose 
of  a  half  to  one  grain. 

Cedron. — This  remarkable  substance  is,  according  to  Hooker 
(Lond.  Pharm.  Journ.  x.  344),  the  cotyledon  of  the  seed  of 
the  Simaba  Cedron,  a  plant  indigenous  to  Panama,  New  Gre- 
nada. The  seed,  as  well  as  the  bark  and  wood,  are  bitter  and 
tonic.  So  highly  is  it  esteemed  by  the  natives,  as  an  antidote 
for  bites  of  venomous  reptiles,  and  as  a  specific  in  intermittents 
and  diseases  of  the  stomach  generally,  that  it  commands,  fre- 
quently, an  enormous  price.  Herran  (Comptes  Rendus,  1850), 
who  administered  it  in  eight  cases,  attests  its  efficacy.  He 
gave  it  in  doses  of  5  or  6  gr.,  mixed  with  a  spoonful  of  brandy, 
and  at  ike  same  time  dressed  the  bitten  part  with  linen  saturated 
with  some  of  the  spirituous  liquor.  After  repose,  the  patient 
recovered  without  any  repetition  of  the  dose.  A  similar  treat- 
ment was  equally  successful  in  cases  of  fever,  where  quinin 
had  failed. 

Qithagin. — A  poisonous  principle,  obtained  by  Scharling 
(Central  Blatt,  1860)  from  the  seeds  of  the  Agrostemma 
CKthago,  or  corncockle.  It  is  a  starch-like  inodorous  sub- 
stance, soluble  in  water  and  dilute  alcohol,  and  insoluble  in 
other.  -<i 


ANHYDROUS   PRUSSIC  ACID.  121 

Atropin. — Rebourdain  (Comptes  Rendus,  1850)  gives  the 
following  process  for  the  ready  preparation  of  atropin.  Fresh 
belladonna  leaves  are  to  be  bruised,  the  juice  extracted  by 
pressure,  heated  to  176°-194°  F.  and  filtered.  When  the 
filtrate  has  cooled,  4  grm.  caustic  potassa  and  30  grm.  chloro- 
form per  quart  are  added,  and  the  whole  well  shaken  together. 
After  an  hour's  repose,  the  chloroform,  holding  in  solution  the 
atropin,  subsides  as  the  lower  stratum,  and  after  decantation 
of  the  supernatant  liquid,  is  to  be  washed  repeatedly  with 
water.  The  chloroform  solution  is  then  distilled  over  a  water- 
bath.  The  residue  in  the  retort,  by  digestion  with  dilute  sul- 
phuric acid,  yields  the  atropin.  This  solution,  on  treatment 
with  carbonate  of  potassa,  drops  the  atropin,  which  may  be 
obtained  in  acicular  crystal  by  resolution  in  alcohol  and  spon- 
taneous evaporation. 

Pyrotartaric  Acid. — According  to  Arppe  (Liebig's  Anna- 
len,  lxv.)  pyrotartaric  acid  may  be  prepared  by  distilling 
together,  in  a  capacious  green-glass  retort,  a  mixture  of  equal 
parts  of  powdered  crystals  of  tartaric  acid  and  pumice-stone 
dust.  For  2Bb  acid,  the  time  required  is  12  hours.  The  dis- 
tillate is  to  be  mixed  with  water,  the  supernatant  empyreumatic 
oil  separated  by  the  aid  of  a  funnel,  and  the  liquor  gently 
evaporated  and  set  aside.  The  crystalline  mass  which  forms 
is  to  be  pressed  between  paper,  and  then  spread  upon  papers 
saturated  with  alcohol  in  order  to  remove  the  empyreumatic 
and  coloring  matters.  The  product  amounts  to  7  per  cent, 
of  the  acid  employed. 

Anhydrous  Prussic  Acid. — Wbhler  (Central  Blatt,  1850) 
gives  the  following  process  for  preparing  anhydrous  prussic 
*cid.  10  pts.  prussiate  of  potassa,  7  pts.  sulphuric  acid,  and 
14  pts.  water  are  mixed  together  in  a  retort  and  distilled  over 
an  open  charcoal  fire.  The  neck  of  the  retort  should  be  raised 
to  an  angle  of  45°  and  occasionally  cooled,  so  as  to  condense 
*nd  drive  back  the  aqueous  vapor,  and  thus  prevent  its  passing 
over  into  the  drying-tube  attached,  containing  the  chloride 
of  calcium.  Between  this  latter  tube  of  U  shape,  there  should 
b*  another  vessel  containing  a  small  quantity  of  chloride  of 
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calcium  or  cyanide  of  potassium,  and  both  must  be  sur- 
rounded with  water  of  86°  F.  By  enclosing  the  condenser 
in  a  mixture  of  ice  and  salt,  the  acid  is  made  to  crystallize. 

Gallic  Acid. — This  acid  may  be  made  by  boiling  tannin 
with  dilute  sulphuric  acid,  until  the  liquid  crystallizes  on  cool- 
ing. Wetherill  (Journ.  Pharm.  xii.  107)  gives  1  pt.  sulphuric 
acid  (1.84)  to  4  pts.  water,  as  the  proper  strength  of  the  acid ; 
and  500  cubic  centimetres  of  this  mixture  to  50  grm.  dry  tan- 
nin, as  the  best  proportions.  The  product  will  be  upwards  of 
40  grm.  gallic  acid. 

Succinic  Acid. — Wackenroder  has  found  that  much  of  the 
commercial  acid  is  adulterated  largely  with  tartaric  acid, 
drenched  with  oil  of  amber.  (Archiv.  d.  Pharm.  1.  280.) 

Chloroform. — Soubeiran  (Comptes  Rendus,  1847)  proposes 
to  prepare  pure  chloroform  for  medicinal  purposes,  by  the 
following  process.  10  pts.  of  the  best  chloride  of  lime  are 
mixed  with  60  pts.  water,  well  stirred  and  transferred  to  a 
copper  still  of  at  least  one-third  greater  capacity  than  the 
volume  of  liquid,  adding  2  pts.  alcohol  of  0.85.  The  apparatus 
being  luted  tightly  is  heated  by  a  brisk  fire.  As  soon  as 
the  mixture  reaches  176°  a  violent  intumescence  ensues,  when 
the  fire  must  be  immediately  removed,  to  prevent  the  liquid 
from  running  over  into  the  receiver.  This  mishap  being 
guarded  against  by  careful  management  of  the  heat,  the  dis- 
tillate commences  to  pass  over  and  continues  rapidly.  When 
the  action  becomes  slow,  the  fire  must  be  restirred  in  order  to 
hasten  it.  When  the  distillate  ceases  to  taste  sweet,  the  pro- 
cess is  terminated.  The  distillate  consists  of  two  strata,  one 
dense  and  yellowish,  consisting  of  chloroform  contaminated 
with  alcohol  and  chlorine ;  the  other  is  a  mixture  of  water, 
alcohol,  and  chloroform,  and,  after  a  day,  deposits  a  portion  of 
the  latter  product.  The  chloroform  is  to  be  decanted,  washed 
by  agitation  with  water,  the  chlorine  removed  by  a  dilute  so- 
lution of  carbonate  of  soda,  and  then  rectified  over  chloride 
of  calcium  in  a  water-bath.  As  the  operation  is  more  pro- 
ductive the  quicker  it  is  effected,  the  pulverized  chloride  of 
lime  should  be  mixed  with  hot  water. 
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Soubeiran  determines  the  purity  of  chloroform  by  means 
of  a  test  liquid  of  40°,  or  spec.  gray.  1.35,  made  by  mixing 
equal  parts  of  concentrated  sulphuric  acid  and  distilled  water, 
and  allowing  the  whole  to  cool.  One  drop  of  chloroform  poured 
into  this  liquid  will  sink  if  it  is  free  from  alcohol. 

Bottcher's  process  (Polytech.  Notizbl.  No.  i.)  is  to  distil  to 
dryness,  in  an  iron  retort,  equal  parts  of  acetate  of  soda  and 
chloride  of  lime.  A  large  quantity  of  dilute  acetone  and  but 
little  chloroform  passes  oyer.  The  distillate  is  then  to  be 
mixed  with  chloride  of  lime  and  again  distilled,  and  the  same 
process  repeated  a  third  time,  in  order  to  decompose  the  whole 
of  the  acetone.  The  last  distillate  is  to  be  rectified  oyer 
caustic  lime. 

According  to  Soubeiran  and  Mialhe  (Journ.  de  Pharm.  1849) 
there  are  two  kinds  of  chloroform  in  commerce.  One,  the 
normal  chloroform,  prepared  by  the  action  of  hypochlorite  of 
lime  upon  alcohol ;  the  other  made  from  pyroxylic  spirit  in- 
stead of  alcohol.  The  latter  (meihylic  chloroform)^  though 
similar  in  appearance  to  the  former,  is  less  sweet,  has  a  dif- 
ferent odor,  and  produces  nausea.  Its  spec.  gray,  is  only  1.41S, 
and  its  boiling  point  much  lower  than  true  chloroform.  These 
discrepancies  do  not  proceed  from  any  actual  difference  in  the 
two  liquids,  but  are  owing  to  the  presence  of  a  peculiar  chlo- 
rinated oil,  obtained  in  both  instances,  but  readily  separable 
from  the  normal  chloroform.  It  is  to  the  presence  of  this 
oil  that  the  nausea  and  other  ill  effects  of  chloroform  in  certain 
instances  are  attributable,  and  therefore  methylic  chloroform 
is  unfit  for  inhalation,  it  being  impossible  to  remove  all  the 
empyreuma  from  it.  To  separate  it  from  normal  chloroform, 
the  latter  must  be  distilled,  and  the  process  stopped  before  the 
end  of  the  operation,  in  order  to  prevent  the  reproduction  of 
the  mixture. 

When  chloroform  is  poured  upon  a  doubled  sheet  of  bibu- 

loas  paper,  one  portion  soaks  through,  and  another,  by  its 

rapid  evaporation,  produces  sufficient  cold  to  congeal  it  into 

crystals. 

Alcohol  in  Chloroform. — Cattel  detects  the  presence  of  al- 
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cohol  in  chloroform  by  adding  one  or  two  crystals  of  chromic 
acid  to  2  drachms  of  the  suspected  mixture.  If  it  contains 
alcohol,  the  acid  is  soon  reduced  to  green  oxide.  (Journ.  de 
Chim.  M£d.  iv.  257.) 

On  the  tests  and  purification  of  chloroform,  by  Dr.  Grego- 
ry, see  Chem.  Gaz.  viii.  189.  The  method  was  afterwards 
shown  to  be  defective,  rendering  the  chloroform  liable  to 
decomposition. 

Collodion. — Maynard  (Silliman's  Journ.)  was  the  first  to 
propose  an  ethereal  solution  of  gun-cotton  as  a  substitute  for 
adhesive  plaster.  The  ordinary  gun-cotton  is,  however,  some- 
what insoluble  in  ether.  It  must  therefore  be  prepared  by  a 
special  method,  known  as  Malgaigne's  (Lond.  Med.  Gaz.  1848), 
which  gives  a  perfectly  soluble  product. 

Mix  together,  in  a  stone  pan,  40  oz.  purified  nitre  in  powder, 
with  60  oz.  of  sulphuric  acid  of  66°,  and  stir  in  2  oz.  of 
finely-carded  cotton.  After  3  minutes,  remove  the  cotton 
with  a  glass  rod  and  plunge  it  into  a  large  volume  of  water, 
and  renew  the  washing  with  fresh  water  until  the  removal  of 
all  acidity.  Press,  dry  in  a  warm  room,  and  pull  out  the 
wool.  8  oz.  of  this  cotton  form,  with  125  pts.  of  rectified 
ether,  a  ready  solution,  which  must  be  diluted  with  8  pts.  of 
rectified  alcohol  and  strained  through  a  linen  cloth. 

The  liquid  is  the  collodion  of  the  shops,  now  much  used  for 
surgical  purposes.  It  is  applied  either  alone  with  a  brush,  or 
upon  a  linen  cloth.  Its  adhesiveness  is  said  to  be  increased 
by  the  addition  of  Venice  turpentine.  The  parts  to  which  it 
is  to  be  applied  must  be  free  from  all  dampness,  as  water  de- 
composes the  collodion. 

When  containing  one  grain  of  morphin  to  the  ounce,  it  is 
also  a  very  efficient  remedy  for  the  toothache. 

As  the  solvent  of  ethereal  extract  of  cantharides,  it  is  an 
admirable  blistering-plaster.  It  may  be  spread  on  with  a 
camel's  hair  pencil.  The  evaporation  of  the  ether  leaves  a 
dry  coating  in  a  few  seconds ;  and  as  soon  as  the  principle 
of  the  cantharides  begins  to  act  upon  the  epidermis,  the  coat- 
ing rises  and  forms  a  blister.     If  opened  at  the  side,  the  film 
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of  collodion  remains  unbroken,  and  by  thus  protecting  the 
sore  obviates  the  necessity  of  dressing  it  with  ointment.  It  is 
a  much  more  active,  cleanly,  and  convenient  vesicant  than 
the  unguent,  cantharid.  (Lond.  Pharm.  Journ.  1850.) 

Benzole. — This  liquid  carbohydrogen,  so  valuable  as  an 
economical  solvent  of  caoutchouc,  gutta-percha,  resins,  and 
other  difficultly  soluble  substances,  is  readily  prepared  by 
Mansfield's  process  (Journ.  of  Ghem.  Soc.  i.,  and  Ghem.  Gaz. 
vii.)  from  coal-tar. 

The  light  coal-naphtha,  obtained  in  the  early  stage  of  the 
distillation  of  coal-tar,  is  distilled  in  a  metal  retort  having  its 
head  surmounted  with  a  chamber  containing  eold  water,  so 
that  the  liquids  less  volatile  than  water  may  be  condensed  and 
fall  back  into  the  retort  or  into  a  separate  receiver,  while  those 
more  ethereal  pass  on  in  vapor  to  a  condensing  vessel  kept 
cool  with  water  or  ice.  The  liquid  ceases  to  pass  as  soon  as 
the  water  in  the  chamber  commences  to  boil,  because  all  vapor 
volatile  below  212°  has  then  been  driven  over  into  the  con- 
denser. The  distillate  is  rectified  by  a  second  distillation  as 
above,  taking  care,  this  time,  that  the  temperature  of  the 
water  surrounding  the  head  of  the  still  shall  not  quite  reach 
176°  F.,  that  being  the  boiling  point  of  Benzole.  The  dis- 
tillate obtained  before  the  temperature  within  the  retort  has 
risen  to  194°  F.,  is  a  yellowish  volatile  oil,  which  at  4°  F. 
drops  one-half  of  its  bulk  in  crystals. 

This  liquor,  by  agitation  with  one-tenth  its  volume  of  strong 
nitric  acid  for  the  removal  of  the  oxidable  substances,  and, 
subsequently,  after  separation  from  the  acid,  with  one-fourth 
its  volume  of  oil  of  vitriol,  to  separate  neutral  oils,  basic,  and 
coloring  matters,  is  prepared  for  the  last  distillation.  All  the 
distillate  obtained  below  194°  is  to  be  reserved  and  washed 
with  water,  and  finally  with  an  alkaline  solution.  The  purifi- 
cation is  completed  by  congealing  it  at  4°  F.  and  pressing  out 
the  solid  portion,  filtering,  and  drying  by  means  of  chloride 
°f  calcium. 

The  volatility  of  benzole  imparts  great  value  to  it  as  the 
Bolvent  of  resins  for  forming  varnishes,  or  artificial  cuticles  in 
l2 
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dressing  wounds  and  burns.  Those  resins,  as  copal,  &c,  which 
do  not  dissolve  in  the  liquid,  yield  readily  to  the  vapor. 

Air  or  coal-gas,  surcharged  with  benzole,  yields  a  flame  of 
highly  luminous  power,  and  the  author  has  recommended 
(Gh.  Gaz.  vii.  188)  a  system  of  illumination  based  upon  this 
property. 

So  also,  when  mixed  in  the  proportion  of  one  volume  to  two 
of  alcohol  or  pyroxylic  spirit  of  .840,  it  forms  an  admirable 
burning  fluid. 

It,  moreover,  possesses  anaesthetic  properties. 


V.  KALISTICS. 

It  embraces  the  ornamenting  and  modifying  of  tissues, 
such  as  yarns,  cloths,  horn,  ivory,  paper,  leather,  &c,  and 
may  accordingly  be  divided  into  processes  performed  on  textile 
fabrics,  yarn,  cloth,  and  on  sheet  fabrics,  paper,  leather,  gum- 
elastic  ;  while  a  third  division  embraces  the  cements  and  var- 
nishes employed  upon  those  fabrics. 

1.  Textile  Fabrics 

Includes  the  preparation  of  fibre  and  dyes,  the  processes 
of  dyeing  and  calico-printing. 

1.  Fibrous  substances,  such  as  cotton,  wool,  silk,  &c.  are 
bleached  and  dyed  of  various  colors,  either  in  the  crude  state, 
or  as  yarn,  or  woven  into  cloth.  When  colored  uniformly, 
throughout,  they  are  said  to  be  dyed ;  when  colored  topically, 
or  according  to  figures  and  designs,  they  are  said  to  be  printed. 
The  term  calico-printing  has  been  applied  to  topical  dyeing, 
but  the  general  term  should  be  color-printing,  since  the  art 
consists  in  the  application  of  colors  to  textile  fabrics  of  cotton, 
Wool,  silk,  &c,  as  well  as  to  wall-paper. 

Flax  and  Hemp  Retting. — The  process  of  retting,  as  usually 
practised,  is  objectionable  on  many  accounts ;  it  requires  much 
time,  the  putrefaction  disseminates  a  disagreeable,  and,  it  is 
believed,  a  miasmatic  odor ;  and  it  is  moreover  very  liable  to 
be  carried  too  far,  to  the  injury  of  the  fibre.     Poole's  method 
(Rep.  Pat.  Inv.  1845)  consists  in  the  use  of  dilute  acid  to  dis- 
solve the  material  which  glues  the  fibres  together.     A  bundle 
of  flax  or  hemp  is  saturated  with  water  and  exposed  to  the  air 
for  8-9  hours,  then,  again  saturated  towards  evening  and  ex- 
posed for  the  night.     The  following  morning  it  is  put  into  a  vat 

containing  sulphuric  acid  diluted  with  200  pts.  water  for  hemp 

isr 
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(with  400  pts.  for  flax),  and,  after  a  time,  is  removed  and  put 
on  a  lattice.  The  operation  is  repeated  in  the  course  of  5-6 
hours,  and  oftener,  until  the  retting  is  complete,  which  is 
indicated  by  black  spots  on  the  stems.  It  is  then  rinsed 
thoroughly  in  water,  passed  through  a  bath  of  1  pt.  potash 
in  10,000  pts.  water,  to  neutralize  any  remaining  acid,  and, 
lastly,  rinsed  in  clean  water,  and  dried. 

Hemp  and  Linen,  with  New-Zealand  Flax. — New-Zealand 
flax  diminishes  the  value  of  cordage,  &c.  made  of  hemp  or 
flax,  rendering  it  less  durable.  Vincent  gives  the  following 
method  of  detecting  the  mixture.  (Comptes  Rendiis,  1847.) 
Hemp  fibre,  dipped  for  a  few  seconds  into  nitric  acid,  is 
colored  pale-yellow,  linen  not  at  all,  and  New-Zealand  flax 
blood-red.  A  piece  of  cloth,  containing  both  flax  and  New- 
Zealand  flax,  dipped  into  the  acid,  showed  red  striae  in  the 
woof  and  none  in  the  chain,  which  was  all  common  flax. 

To  detect  Cotton  in  Linen. — Eisner  has  published  a  critical 
review  of  the  various  methods  proposed  to  distinguish  cotton 
and  flaxen  fibres  (Berlin.  Industrie  u.  Handelsbl.  xxiv.),  the 
best  of  which  we  extract  from  his  report.  Stockhardt  ob- 
served that  a  flaxen  fibre,  inflamed  in  a  vertical  position,  and 
then  extinguished,  appeared  to  be  carbonized  at  that  end  in  a 
smooth,  coherent  shape,  while  cotton,  similarly  treated,  ap- 
peared to  be  spread  out  like  a  brush  or  tuft.  Eisner  observes 
that  it  especially  occurs  when  the  flame  is  violently  blown  out,  - 
and  that  it  succeeds  with  dyed  goods,  unless  dyed  by  chrome 
yellow. 

The  potash  test  consists  in  putting  the  fibre  into  boiling 
caustic  potassa-lye  for  a  couple  of  minutes,  when  the  flax  turns 
deep-yellow  and  the  cotton  is  scarcely  changed.  The  test  is 
not  reliable. 

One  of  the  best  is  the  microscopic  examination,  for  when 
flax  is  magnified  300  times,  it  appears  like  long,  compact  tubes, 
with  a  narrow  channel  in  the  centre,  while  cotton  appears  to 
be  flattened,  ribbon-like  cylinders,  with  a  wide  channel,  and 
mostly  in  spiral  windings. 

The  test  with  oil  of  vitriol  is  reliable  in  an  experienced 
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hind,  but  every  trace  of  weaver's  gum  must  have  been  pre- 
viously removed  by  boiling  with  water.  The  fibres  are  laid 
on  a  plate  of  glass,  and  oil  of  vitriol  dropped  on  it.  A  single 
lens  is  sufficient  to  observe  the  effect.  In  a  short  time  the 
cotton  fibre  is  dissolved,  the  flax  unaltered,  or  only  the  finest 
fibres  attacked. 

The  oil  test  is  also  a  good  one,  and  convenient  in  execution. 
When  flaxen  fibres  are  rubbed  up  with  olive-oil,  they  appear 
transparent,  like  oiled  paper,  while  cotton,  under  similar  cir- 
cumstances, remains  white  and  opake.  Dyed  goods  exhibit 
the  same,  if  previously  bleached  by  chloride  of  lime. 

Eisner's  method  consists  in  putting  the  fibres  for  a  few 
minutes  into  a  tincture  of  various  red  dyes,  of  which  cochineal 
and  madder  give  the  most  striking  results.  The  tincture  is 
made  by  putting  1  pt.  mtfdder,  &c.  into  20  pts.  common  alcohol 
for  24  hours.  In  the  cochineal  tincture,  cotton  is  colored  bright- 
red;  flax,  violet  J-^n  madder,  cotton  becomes  light-yellow; 
pure  flax,  yellowish-red. 

It  is  better  to  employ  several  of  these  tests,  the  microscopic, 
oil,  sulphuric  acid,  and  combustion,  rather  than  to  rely  upon 
a  single  test. 

Tanning  Cotton  and  Linen. — English  and  French  fisher- 
men have  been  long  in  the  habit  of  tanning  their  sails,  &c.  in 
bark  liquors,  in  order  to  render  them  more  durable.  Millet 
states  that  pieces  of  linen,  treated  for  72  hours  with  an  oak- 
bark  liquor  at  150°,  and  stretched  on  frames,  remained  unal- 
tered in  a  damp  cellar  for  10  years ;  while  untanned  linen  in 
the  same  place  and  for  the  same  time  had  entirely  rotted. 
The  one  frame,  also  tanned,  was  perfectly  preserved,  and  the 
other,  untanned,  had  rotted.  It  was  further  shown  that  linen, 
which  had  begun  to  moulder,  might  be  preserved  from  further 
change  by  being  tanned.  It  seems  to  be  only  necessary  that 
the  articles  should  be  kept  2  or  3  days  in  a  warm  solution  of 
tannin.     Sponge  may  be  similarly  tanned. 

2.  Bleaching. — The  oldest  process  of  employing  sun  and 

dew  is  still  resorted  to,  but  has  been  almost  supplanted  by  the 

***  of  chlorine  or  chloride  of  lime.     The  new  and  singular 
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substance,  ozone  (singular,  because  but  little  understood),  seems 
to  possess  bleaching  properties,  and  hence  we  notice  it. 

Ozone. — Phosphorus  kept  in  moist  air  imparts  to  it  the  pro- 
perty of  bleaching  various  vegetable  colors,  and  when  kept 
too  long  in  this  air,  their  texture  is  weakened,  as  in  bleaching 
by  chlorine.  Such  air  is  termed  ozonized  air  by  Schonbein, 
who  first  investigated  its  properties,  and  called  the  substance 
itself  ozone.  A  convenient  way  of  making  ozonized  air  is  to 
cover  the  bottom  of  a  capacious  bottle  with  water,  to  set  in  it 
a  stick  of  phosphorus,  which  must  rise  above  the  water,  to 
close  it  loosely  with  a  cork,  and  place  it  in  a  temperature  of 
60-68°.  The  air  will  be  ozonized  in  the  course  of  an  hour, 
may  be  used,  and  fresh  ozone  obtained  with  the  same  ar- 
rangement. 

Its  bleaching  effects  are  due  to  its  large  content  and  loose 
combination  of  oxygen,  analogous  to  that  of  binoxide  of  hy- 
drogen, and  to  that  of  dilute  solutions  of  chlorine.  A  color- 
ing substance  is  changed  in  its  nature  by  oxidation,  and  new 
colorless  compounds  formed.  Schonbein  has  further  shown 
its  oxidizing  effect  on  protosalts  of  manganese.  By  writing 
with  a  solution  of  sulphate  of  manganese,  and  putting  the 
dry  writing  for  a  short  time  into  a  bottle  of  ozonized  air,  the 
writing  appears  of  a  brown  color,  from  the  formation  of  per- 
oxide of  manganese.  The  writing  will  vanish  in  sulphurous 
acid  by  reduction  to  protoxide,  and  will  reappear  in  ozonized 
air. 

Bleaching  Sponge. — After  extracting  lime  by  dilute  muriatic 
acid,  and  washing  with  water,  it  is  put  into  very  dilute  muriatic 
acid  and  a  solution  of  chloride  of  lime  added,  after  which  it 
is  rinsed  in  water  and  passed  through  an  acid  bath.  It  is 
then  put  into  very  dilute  sulphuric  acid,  containing  sulphite 
of  soda,  thoroughly  washed,  pressed  out  and  dried.  (Kressler 
in  Journ.  f.  Ghem.  u.  Pharm.  lxiv.) 

Bastick,  examining  the  effect  of  chloride  of  lime  upon 
starch,  sugar,  cotton,  &c,  found  that  when  free  lime  is  pre- 
sent, formiate  of  lime  is  produced ;  when  absent,  carbonic  acid 
is  generated.  (Journ.  Pharm.  (3)  xiv.)    It  appears  then  that 
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where  the  alkaline  base  is  absent,  the  decomposition  by  oxida- 
tion is  more  violent :  a  fact  of  importance  in  the  use  of  this 
bleaching  agent. 

Bristle*  Bleached. — Winkler  and  Fink  give  the  following 
as  the  best  method  of  bleaching  bristles.  (Monatsbl.  d.  Hess- 
isch.  Gewerbver.  1847.)  They  are  first  well  washed  in  a 
solution  of  soft-soap  in  lake- warm  water,  rinsed  in  cold  water, 
then  laid  for  2-3  days  in  a  saturated  solution  of  sulphurous 
acid  in  water,  well  washed,  and  dried.  By  merely  moistening 
and  exposing  them  to  the  air,  most  kinds  may  be  bleached, 
and  still  better  by  moistening  them  with  very  dilute  sulphuric 
acid,  and  sunning  them.  In  the  latter  case,  however,  Winkler 
observed  that  they  were  slightly  attacked  by  the  acid. 

3.  Mordants. — Under  Chemics,  we  have  seen  the  preparation 
of  the  two  great  mordants,  alum  and  copperas,  together  with 
several  others.  A  few  are  prepared  more  exclusively  for  the 
dyer,  and  some  by  the  dyer  himself. 

Persulphate  of  Iron. — A  mixture  of  powdered  copperas  and 
some  soda-saltpeter  is  ignited  for  a  short  time  in  a  crucible, 
and,  when  cooled,  extracted  by  water.  The  presence  of  the 
sulphate  of  soda,  also  formed  by  the  process,  does  not  inter- 
fere with  its  employment  in  dyeing,  &c.  Eisner  properly 
remarks  that  this  process  is  not  as  economical  as  the  older 
method  of  heating  a  due  mixture  of  oxide  of  iron  and  oil  of 
vitriol  in  a  cast-iron  vessel.  It  may  nevertheless  be  sometimes 
convenient  to  employ  it.  (Mechan.  Mag.  1847.) 

A  good  article  on  tlye  nitrates  of  iron,  &c,  appears  in  the 
American  Journal,  2d  series,  ix.  30,  by  Ordway. 

Nitrate  of  Copper. — This  salt  may  be  made  by  mixing  1 J 
pts.  powdered  blue  vitriol  with  1  pt.  soda-saltpeter,  moistening 
it  with  water,  and  heating  it  in  a  crucible  until  the  fluid  mass 
begins  to  evolve  red  vapors.  The  solution  then  made  will 
contain  sulphate  of  soda,  which  does  not  injure  its  value  to 
the  dyer.  (Mechan.  Mag.  1847.) 

Tin-salt. — C.  Nollner  proposes  (Ann.  der  Ghem.  u.  Pharm. 
lxiii.  120)  to  adapt  stoneware  receivers  to  the  retorts  in  which 
muriatic  acid  is  generated,  and  to  fill  them  with  granulated 
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tin.  The  concentrated  solution  of  tin  thus  obtained  is  eva- 
porated in  a  tin  pan,  containing  an  excess  of  granulated  tin ; 
so  that  the  pan  will  not  be  acted  on,  because  it  becomes  posi- 
tively, and  the  granulated  tin  negatively,  electric.  All  copper 
present  in  the  solution  is  precipitated  as  a  black  powder  on 
the  granulated  tin. 

Salts  of  Tin. — Bouquet,  in  his  paper  upon  the  preparation 
of  some  protosalts  of  tin  (Journ.  de  Pharm.  xi.  460),  gives 
the  following  formula  for  making  the  sulphate  of  the  protoxide 
(SnO,SO,).  Dissolve  recently  precipitated  protoxide  of  tin 
in  warm  dilute  sulphuric  acid.  Nacreous  plates  of  sulphate 
separate  on  cooling. 

Stannate  of  Soda. — It  is  usually  made  by  adding  caustic 
soda-lye  to  a  solution  of  chloride  of  tin.  Another  method, 
suitable  for  dyeing  and  color-printing,  consists  in  heating  22fl> 
caustic  soda  in  an  iron  crucible  to  a  red-heat,  adding  8ft)  soda 
saltpeter  and  4ft)  common  salt,  bringing  it  to  fusion,  and  then 
adding  10ft>  granulated  tin.  The  heat  is  continued  until  ig- 
nition takes  place  and  the  mass  has  a  doughy  consistence. 
It  may  be  powdered  and  used  at  once,  or  may  be  purified  by 
solution  in  water  and  crystallization.  (Journ.  of  Arts,  1846.) 

Arseniate  and  Stannate  of  Soda. — Stannate  of  soda  is  made 
as  usual  from  oxide  of  tin  and  soda,  or  tin  and  nitrate  of  soda, 
and  dissolved  in  water  until  it  reaches  50°  Twaddle,  and  about 
l£ft>  arseniate  of  soda  (made  by  fusing  together  equal  parts 
of  arsenious  acid  and  nitrate  of  soda)  is  added  to  a  gallon  of 
the  hot  solution,  in  an  iron  vessel  over  the  fire.  As  soon  as 
a  little  of  the  mass  taken  out  congeals  at  once,  the  compound 
is  completed.  In  like  manner,  phosphate  of  soda  may  be  added 
to  the  stannate,  in  order  to  make  phosphate  and  stannate  of 
soda.  (Lond.  Journ.  Aug.  1850.) 

Lead  Mordants. — The  best  mordants  of  lead  are :  1.  Basic 
acetate  of  lead,  obtained  by  digesting  litharge  in  a  solution 
of  sugar  of  lead ;  2.  Potassa-lime  and  oxide  of  lead,  obtained 
by  digesting  litharge  in  a  solution  of  caustic  potassa  contain- 
ing lime ;  and,  3.  A  similar  solution  with  soda  instead  of  po- 
tassa.   All  these  mordants  give  a  beautiful  chrome-yellow.    A 
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gray  is  obtained  by  passing  the  goods  thus  mordanted  through 
a  solution  of  sulphuret  of  calcium ;  and  a  deep-black  by  the 
same,  finishing  with  iron  mordant  and  campeachy  wood. 
(Technologiste,  1846.) 

New  Mordant. — Broquette's  new  method  of  fixing  colors, 
or  his  new  mordant,  is  a  solution  of  casein  in  ammonia,  with 
which  the  goods  are  impregnated,  and  then  heated  to  expel 
the  ammonia  and  leave  the  casein  on  the  cloth.  He  has  also 
employed  casein  with  lime  alone,  or  with  lime  and  ammonia. 
See  Chem.  Gaz.  viii.  384. 

4.  Dye-stuffs. — Many  experiments  have  been  recently  made 
on  well-known  dye-stuffs,  especially  on  the  invaluable  madder, 
and  a  few  new  dyes  have  been  added  to  the  list ;  but  experience 
alone  can  prove  their  durability,  beauty,  and  economy. 

Madder. — The  investigation  of  this  valuable  coloring-sub- 
stance is  attended  with  many  difficulties,  in  consequence  of 
the  presence  of  several  different  coloring  principles,  which 
have  some  analogy  in  color,  are  different  in  their  properties, 
and  yet,  according  to  some  observations,  one  may  be  trans- 
formed into  another.  It  is  probable  that  the  substances  ali- 
zarin and  xanihin,  found  some  twenty-five  years  since,  were 
not  pure.  In  1835,  Runge  described,  in  a  valuable  essay  on 
madder,  five  coloring  principles  in  it,  madder-purple,  red, 
Mange,  yellow,  and  brown,  and  mentioned  also  two  acids,  rubi- 
toic  and  maddric  ;  but  he  viewed  the  sesubstances  solely  as  a 
dyer  and  not  as  a  chemist,  leaving  the  most  important  part  un- 
done, their  more  important  combinations,  transformations,  and 
their  composition. 

Schiel  also  examined  the  colors  of  madder.  (See  essay  in 
Ann.  d.  Chem.  u.  Pharm.  Oct.  1846.)  To  prepare  madder- 
fvrple,  water  is  poured  over  the  ground  madder  in  a  wooden 
v&t,  suffered  to  stand  for  1  or  2  days,  and  drawn  off.  The 
madder  is  then  pressed,  boiled  in  a  copper  vessel  with  a  strong 
solution  of  alum,  and  filtered  hot.  It  deposits  a  reddish-brown 
substance,  which  is  separated  by  filtration.  Sulphuric  acid  is 
added  to  the  red  solution,  which  deposits  the  purple  in  24 
hours.  The  latter  is  again  dissolved  in  alum  and  precipitated. 
M 
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It  is  then  boiled  with  muriatic  acid,  washed  with  cold  water, 
dissolved  in  alcohol,  and  the  solution  evaporated,  when  it  de- 
posits the  pigment.  It  is,  lastly,  dissolved  in  ether  several 
times,  and  separates  from  it  by  evaporation.  It  is  a  cherry- 
red  powder,  insoluble  in  cold  water,  rather  soluble  in  hot, 
very  soluble  in  alcohol  and  ether ;  soluble  in  alkalies  with 
deep-red  color,  and  reprecipitable  by  acids.  It  fuses  by  heat, 
and  sublimes  with  partial  decomposition,  condensing  in  the 
form  of  red  needles,  which  dissolve  in  alkalies  with  a  violet 
color.  Its  composition  is  expressed  in  the  formula  C^H^O^. 
Both  madder-purple  and  madder-red  dissolve  in  cold  oil  of 
vitriol,  with  a  brilliant  red  color,  and  are  again  precipitated 
unchanged  by  the  addition  of  J  its  volume  of  water.  Hence, 
in  preparing  garancine^  the  oil  of  vitriol  should  be  diluted 
with  \  its  volume  of  water,  which  would  not  dissolve  the 
colors,  while  it  chars  the  woody  fibre. 

Madder-red  is  contained  in  the  precipitate  which  sepa- 
rates from  a  cooling  decoction  of  madder.  After  repeated 
purification,  it  is  a  yellow  powder,  difficultly  soluble  in  water, 
readily  soluble  in  alcohol  and  ether,  soluble  in  potassa  with  a 
violet,  in  ammonia  with  a  red  color,  sublimes'  at  437°,  and 
deposits  orange-yellow  needles.  Both  the  sublimed  and  the 
unsublimed  appear  to  have  the  same  composition,  expressed  by 
the  formula  CMHQ09.  The  red  appears  to  pass  into  the  pur- 
ple by  taking  up  1  eq.  water  and  5  eq.  oxygen.  0^11^0,+ 
H0+05=CMH10015. 

Schunck  performed  a  series  of  experiments  on  madder  root, 
from  the  aqueous  extract  of  which  he  obtained  alizarin,  rubior 
cirij  a  and  £  resins,  a  bitter  principle  rubian,  pectic  and  rubiacic 
acids,  and  a  dark-brown  substance.  After  thorough  extraction 
by  water,  and  then  by  hydrochloric  acid,  which  removed  lime 
and  magnesia,  he  obtained  by  extraction  with  potassa,  alizarin, 
pectic  acid,  £  resin,  and  probably  rubiacic  acid.  Alizarin  has 
the  formula  C14HS04+3H0,  soluble  in  pure  water  with  a  yellow 
color,  in  alcohol  and  ether ;  soluble  in  caustic  and  carbonated 
alkalies,  with  a  brilliant  purple  color ;  the  potassa  solution  is 
precipitable  by  alumina,  which  becomes  reddish-purple;  by 
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peroxide  of  iron,  which  becomes  blackish-purple.     It  is  soluble 
in  sulphuric  acid,  and  reprecipitable  by  water  unaltered ;  hence 
its  permanency  when  madder  is  charred  by  oil  of  vitriol. 
Nitric  acid,  pernitrate  and  perchloride  of  iron  convert  it  into 
aliiaric  acid.      Rubiacin  (probably  Runge's  madder-orange) 
has  the  formula  CtlH^010,  is  slightly  soluble  in  boiling  water 
and  in  sulphuric  acid  without  decomposition ;  in  caustic  po- 
tass* with  a  purple,  and  in  carbonated  with  a  blood-red  color ; 
forms  a  dingy-red  precipitate  with  chloride  of  calcium,  and  an 
orange-colored  compound  with  alumina,  which  last  is  soluble 
in  pot&ssa  with  a  purple  color.     Boiling  pernitrate  or  chloride 
of  iron  changes  it  to  rubiacic  acid.     The  resins  are  slightly 
soluble  in  boiling  water ;  the  <*  resin  in  caustic  and  carbonated 
alkalies  with  a  purple-red  color,  /3  resin  with  a  dingy-red  color. 
Rubian  is  the  bitter,  nitrogenous  principle.     Schunck  believes 
ilizarin  to  be  the  active  dyeing  substance  in  madder,  although 
he  states  in  one  place  that  rubiacin  assists  in  brightening  color 
when  alkali  is  present.     He  thinks  that  the  resins  impart  a 
yellowish,  and  xanthin  a  brown  tone  to  the  color.  (Ann.  Ch. 
Pharm.  lxvi.  174.) 

Higgin  ascribes  some  effect  to  rubiacin  and  xanthin  in  dye* 
nig.  He  believes  that  xanthin  passes  by  a  kind  of  fermenta- 
tion, first  into  rubiacin  and  then  into  alizarin,  and  that  the 
resmg  are  products  of  decomposition  with  boiling  water. 
(Phil.  Mag.  (3)  xxxiii.  282.) 

Residue  of  Madder. — Wydler  proposes  the  following  method 
of  using  the  residue  of  madder,  exhausted  by  dyeing  (Schweizer 
Gewerbebl.  1847).  The  pressed  residue  is  mixed  with  40  per 
cent,  oil  of  vitriol,  the  mixture  steamed  for  an  hour,  and  then 
washed  until  the*  wash-water  tests  no  longer  acid.  It  is  said 
to  yield  as  much  color  as  before. 

Madder-lake. — A  fine  madder-lake  is  thus  prepared  from 
*&  ordinary  article,  by  Kressler.  1  oz.  common  madder-lake 
w  powdered,  treated  with  2  oz.  strong  acetic  acid  (1.045), 
stirred  frequently,  set  aside  for  12  hours,  then  diluted  with 
6-8  pts.  distilled  water,  and  filtered.  Twice  as  much  boiling 
water  is  added  to  the  clear  filtrate,  and  then  gradually  a  dilute 
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solution  of  carbonate  of  Boda  (3-4  oz.)  until  all  is  precipitated. 
The  precipitate  is  filtered,  washed,  pressed  in  linen,  and  dried 
in  the  shade.  It  has  a  rich  carmine  color,  and  rubbed  on  glass 
with  a  good  oil-varnish,  appears  as  transparent  as  red  glass. 
Its  solution  in  strong  acetic  acid  gives  a  beautiful  and  durable 
red  ink,  which  does  not  mould  and  requires  no  gum.  It  may 
be  diluted  at  pleasure. 

For  the  properties  of  a  new  dye  of  somewhat  analogous 
character  to  madder,  we  refer  to  the  Lond.  Journ.  xxxvi.  335. 

Med  Coloring-matter  of  Rhubarb. — The  eryihrose  of  Garot 
(Journ.  de  Fharm.  et  de  Ghim.  1850)  is  extracted  from  rhubarb 
by  acting  on  1  pt.  with  4  pts.  of  nitric  acid.  The  residue, 
remaining  untouched,  is  the  coloring-matter,  and  varies  in 
different  rhubarbs  from  8  to  20  per  cent.  It  is  orange-red, 
soluble  in  alcohol  and  ether,  and  forms  with  the  alkalies  red 
compounds  of  eminent  tinctorial  power.  It  is  said  to  give  a 
dye  of  much  greater  brilliancy  and  stability  than  that  from 
cochineal. 

Cochineal. — Warren  de  la  Rue  (Chem.  Soc.  Trans.  1847) 
thus  obtains  the  coloring-matter.  3ft)  powdered  cochineal  are 
boiled  for  20  minutes  in  60  litres  distilled  water,  strained,  and 
poured  off  clear  in  £  ah  hour.  It  is  then  precipitated  by  a 
solution  of  acetate  of  lead  previously  acidulated  by  acetic 
acid  (6  pts.  acetate,  1  pt.  acid),  the  precipitate  washed  with 
boiling  water,  dried  in  warm  air,  and  powdered.  This  yields 
17  oz.  crude  carmine-oxide  of  lead.  The  cake  is  suspended  in 
water,  sulphuretted  hydrogen  passed  through,  the  deep-red 
solution  evaporated  in  a  water-bath,  and  lastly  dried  in  vacuo. 

The  crude  carminic  acid  contains  phosphoric  acid,  and  to 
purify  it,  it  is  dissolved  in  boiling  absolute  alcohol,  and  digested 
for  some  hours  with  carminate  of  lead.  Ether  is  added  to  the 
solution,  which  precipitates  a  little  nitrogenous  matter,  and 
the  filtrate  evaporated  in  a  retort,  and  finally  dried  in  vacuo. 
It  is  the  pure  cochineal-red  or  carminic  acid. 

This  substance  is  a  purplish-brown  pulverizable  mass, 
transparent  under  the  microscope,  of  a  beautiful  red  color 
when  finely  divided,  decomposed  by  chlorine,  bromine,  iodine, 
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and  nitric  acid,  above  2*77°.  It  is  soluble  in  all  proportions 
in  alcohol  and  water ;  difficultly  so  in  ether,  its  solution  giving 
an  acid  reaction.  The  alkaline  earths  throw  it  down  of  a 
purplish  color ;  the  acetates  of  lead,  copper,  zinc,  and  silver, 
purplish-red.  Sulphate  of  alumina  does  not  throw  it  down, 
bat  upon  adding  a  little  ammonia,  a  brilliant  carmine-lake 
is  precipitated.  The  chlorides  of  tin  do  not  precipitate  it, 
but  impart  a  rich  carmine  tint  to  the  liquid.     Its  formula 

Alkanet. — Bolley  gives  (Schweizer  Gewerbqbl.  1847)  a 
method  of  preserving  the  tincture  of  alkanet,  which  is  valua- 
ble, since  alkanet  is  a  costly  dye,  and  its  tincture  produces  a 
peculiar  violet  of  the  fastest  character.  The  method  consists 
simply  in  the  addition  of  a  very  little  pure  muriatic  acid  to  the 
tincture,  a  few  drops  being  sufficient  for  large  quantities.  Its 
action  is  supposed  to  be  its  neutralizing  a  little  ammonia, 
which  is  the  cause  of  the  tincture  spoiling ;  but  it  is  more 
probable  that  it  combines  with  the  substance  from  which  the 
ammonia  is  produced  by  decomposition. 

RoeeUa  Tinctoria(Orehil,  Cudbear). — Schunck's  examination 
of  this  lichen  is  described  in  Ann.  d.  Ghem.  u.  Pharm.  lxi.  64, 
4c.  The  cut  lichen  is  boiled  in  water  for  some  time,  in  a 
spacious  vessel,  and  the  yellowish-brown  liquid  strained.  On 
cooling,  white  flocks  and  crystals  separate,  and  when  filtered 
of,  washed  and  dried,  are  gray.  Dissolved  in  boiling  alcohol, 
a  slight-brownish  residue  remains,  and  the  cooling  solution 
deposits  a  white  crystalline  substance,  Heeren's  erythrin, 
Kane's  erythrilin,  and  Schunck's  erythric  acid.  It  is  the 
most  important  constituent  of  the  lichen,  as  it  produces  the 
color  for  which  the  lichen  is  gathered.  1ft  lichen  yields 
about  50  grains. 

It  is  white,  tasteless,  soluble  in  alcohol  and  ether ;  1  pt. 
dissolves  in  240  pts.  boiling  water,  but  the  greater  part  se- 
parates on  cooling ;  it  is  also  more  soluble  in  boiling  than  in 
cold  alcohol ;  its  solution  reddens  litmus ;  it  is  soluble  in 
caustic  and  carbonated  alkalies,  in  .lime  and  barytic  water, 
and  is  again  precipitated  by  acids  in  a  gelatinous  form.     It* 
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tincture  is  not  precipitated  by  a  tincture  of  acetate  of  lead, 
but  a  solution  of  subacetate  gives  a  large  precipitate.  Its 
solution  in  ammonia,  by  exposure  to  the  air,  becomes  purplish- 
red.  By  continued  boiling  in  water  it  is  converted  into 
picroerythrin.  Heated  on  platinum  foil,  it  fuses  and  burns 
without  residue ;  heated  in  a  glass  tube,  it  yields  first  an  oily, 
then  a  crystalline  sublimate  of  orcin.  Erythric  acid  is  the 
basis,  and,  according  to  Schunck,  the  only  basis  of  all  the 
coloring-matters  of  the  lichens.     Its  composition  is  C^H^O^. 

Picroerythrin  is  a  product  of  the  decomposition  of  erythric 
acid,  and  is  the  cause  of  the  bitter  taste  of  an  extract  of 
lichens.  A  hot  solution  of  the  acid,  evaporated,  leaves  a 
brown  glutinous  mass,  which  becomes  solid  and  crystalline, 
has  a  bitter  taste,  and  leaves  white  picroerythrin  when  ex- 
tracted by  cold  water.  Its  composition  is  C^H^O^ ;  and  it 
is  formed  from  the  acid  by  its  taking  up  the  elements  of  5  eq. 
water. 

Extraction  of  Color  from  Orchil — Chandois  (Ch.  Gaz.  vii.) 
exhausts  the  lichens  by  repeated  washings  with  water,  and 
separates  the  coloring-matter  from  this  liquid  by  means  of 
ammonia  or  alkali. 

New  Mode  of  Testing  Indigo. — Reinsch's  new  process 
(Jahrbuch  fur  Pract.  Pharm.)  for  testing  the  coloring  power 
of  indigo  is  said  to  give  accurate  results,  with  greater  facility 
than  the  usual  methods.  It  consists  in  the  use  of  a  standard 
solution,  made  by  triturating  1 J  gr.  finely-powdered  Bengal 
indigo,  of  best  quality,  with  4  or  5  drops  of  very  concentrated 
fuming  sulphuric  acid,  and  when  the  mass  has  become  uni- 
formly brown,  adding  15  gr.  more  of  the  same  acid.  The 
rubbing  is  to  be  continued  until  the  mixture  turns  green,  when 
another  15  gr.  of  acid  is  added,  and  the  whole  diluted  with 
150  gr.  water.  Two  uniform  cylinders  having  been  previously 
graduated  into  20  equal  divisions,  one  is  to  receive  15  gr.  of 
the  above  solution,  or  more  if  necessary,  to  give  a  light-blue 
liquid  by  filling  the  glass  with  water.  The  other  cylinder  is 
similarly  filled,  to  determine  whether  the  contents  of  the  two 
are  alike  in  shade.    This  being  so,  one  is  emptied,  and  then, 
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bring  received  15  gr.  of  solution  of  inferior  indigo,  prepared 
as  above  directed,  water  is  to  be  poured  in  until  it  assumes  the 
tint  of  the  standard  liquor.  The  difference  in  the  quantity 
of  water  required  to  produce  a  uniformity  of  shade  in  the  two 
liquids,  denotes  the  ratio  of  the  quality  of  the  indigoes  em- 
ployed. For  example,  20  pts.  water  were  used  for  the  stan- 
dard solution,  whereas  the  same  quantity  of  the  indigo  under 
test  required  only  15  measures  to  produce  the  same  degree  of 
coloration :  therefore  the  latter  contains  25  per  cent,  (z^ths) 
less  of  coloring  matter  than  the  former. 

The  author  gives  the  following  results  of  certain  essays  with 
solution  of  best  Bengal  indigo,  =■  20. 

Bengal,  No.  2,  quality 19 

"       No.  3,      '"     7 

Java,  No.  1,  quality 19J 

"     No.  2,      "      18| 

Coloring-matter  of  Soorangee. — This  material,  extensively 
used  by  the  native  Indians  as  a  dye,  is  imported  from  Bombay. 
According  to  Dr.  Anderson,  it  is  the  root  of  the  morinda 
cUrifolia.  His  examinations  (Gh.  Gaz.  vi.)  prove  that  it  con- 
tains a  red  coloring  principle  morindtn,  extracted  by  alcohol, 
which  is  very  similar  to  madder-purple  both  in  physical  and 
chemical  properties  and  in  composition,  though  differing  re- 
markably as  a  dye.  Its  behavior  to  mordants  is  given  in 
detail  in  the  original  paper. 

Wongshy. — This  new  yellow  dye,  imported  from  Batavia, 
t  according  to  Stein  (Journ.  f.  Prac.  Chem.  1849),  consists  of 
the  seed- vessels  of  a  plant  of  the  family  of  gentians ;  by  tri- 
turation with  water  it  gives  a  reddish-yellow  liquid  which  re- 
tains its  color  even  when  largely  diluted.  Aloohol  acquires 
by  digestion  with  it  a  bright-red  tint.  It  yields  an  orange-oolor 
to  unmordanted  woollen  cloth;  cottons  require  to  be  mor- 
danted. The  color  resists  the  action  of  soap,  but  is  yellowed 
by  alkalies  and  reddened  by  acids,  and  fades  by  exposure  tc 
light.  The  details  of  the  author's  experiments  are  given  in 
the  original  paper. 
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See  a  full  essay  on  this  material  in  the  Lond.  Journ.  xxxvi. 
265-278. 

5.  Dyeing. — Some  goods  will  receive  a  color  directly  from 
a  solution  and  retain  it,  but  in  most  cases  it  is  necessary  to 
impregnate  the  goods  first  with  a  mordant  or  color-base,  and 
then  to  pass  them  through  the  dye,  which  adheres  to  the 
color-base.  We  present  a  few  suggestions  which  have  been 
recently  made  in  reference  to  dyeing. 

In  place  of  the  cream  of  tartar  used  in  woollen  fabrics,  a 
patentee  (Lond.  Journ.  xxxvi.  385)  proposes  mixtures  of  salts 
and  acids,  enumerating  8  acids,  4  alkaline  chlorides,  3  alkaline 
sulphates,  besides  alkaline  acetates,  nitrates,  oxalate,  borate, 
and  sulphate  of  zinc.  Out  of  these  twenty  salts  and  their 
scores  of  compounds,  one  may  possibly  succeed. 

Recovery  of  Soap  from  Scouring — Where  large  quantities 
of  soap  are  used,  as  in  scouring  wool,  cotton,  &c,  it  may  be 
recovered  by  adding  muriate  of  lime  to  the  wash-water  (which 
is  a  solution  of  soap),  and  precipitating  the  salt  of  lime  with 
the  fat  acids.  The  salt,  being  collected,  is  easily  decomposed 
by  sulphuric  or  muriatic  acid,  and  the  fat  acids  obtained  to  be 
again  used  in  the  making  of  soap.  This  is  the  subject  of  an 
English  patent.     See  Rep.  Pat.  Inv.  July,  1850. 

Orchil,  Cudbear. — Lightfoot  proposes  (Lond.  Journ.  Sept. 
1850)  preparing  vegetable  textile  fabrics  by  the  Turkey-red 
preparation  (pearlash,  olive-oil,  and  water)  by  10-12  paddings, 
then  padding  in  acetate  of  alumina  or  aluminate  of  potassa, 
and  dyeing  in  orchil  or  cudbear.  He  also  proposes  impreg- 
nating the  goods  with  salts  of  magnesia,  lead,  zinc,  copper, 
tin,  &c,  and  fixing  the  base  by  alkali  before  printing  with 
orchil  or  cudbear.  The  proposition  to  use  cobalt  or  nickel 
salts  is  absurd  on  account  of  their  cost. 

Indigo. — According  to  Chevreul  (Comptes  Rendus,  1846) 
indigo  is  more  permanently  fixed  on  woollen  goods,  dyed  in 
the  hot  vat,  by  steaming  them,  or  by  a  boiling  bath  of  alum 
and  argal,  or  tin-salt  and  argal,  or  by  a  bran-bath,  or,  lastly, 
by  a  solution  of  potassa  or  soda. 

Red  Prusiiate  of  Potash. — Dr.  Meitzendorff  published  an 
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essay  in  the  Verhandl.  z.  Beford.  d.  Gewerbfl.  in  Preussen, 
1846,  on  the  process  of  shading  with  blue  on  woollen-yarn. 

Chromate  of  Lead,  as  a  Gold-yellow  for  Cotton. — The  gold- 
yellow  color  with  a  silky  lustre,  on  cotton-yarn,  is  prepared 
by  mordanting  in  a  solution  of  subacetate  of  lead,  and  then 
passing  it  through  bichromate  of  potassa,  acidulated  with  nitric 
acid;  after  thoroughly  rinsing  in  water,  it  is  dipped  for  a  few 
minutes  into  an  alcoholic  tincture  of  saffron,  and  dried  in  the 
shade  without  previous  washing.  (Innerosterr.  Industr.  und 
Gewerbebl.  1847.) 

Chrome  Dyes. — Kurrer  (Ch.  Gaz.  viii.  461,  and  Lond. 
Journ.  Aug.  1850)  has  made  some  valuable  contributions  to 
the  chemistry  of  colors,  in  an  essay  on  chrome  dyes.  As 
these  latter  resist  the  action  of  light,  acids,  and  alkalies,  they 
may  be  considered  fast  colors.  The  new  methods  of  preparing 
the  different  shades,  with  the  requisite  proportions  of  materials 
to  be  employed,  are  given  in  the  original  paper,  which  may  be 
profitably  consulted. 

Sea-green. — Prepared  by  dissolving  hydrated  peroxide  of 
chrome  in  dilute  hydrochloric  acid,  carefully  neutralizing  ex- 
cess of  acid  with  caustic  potassa,  and  evaporating  solution  to 
46°  B.  The  chrome  oxide  is  precipitated  from  solution  of 
bichromate  of  potassa  by  arsenious  acid. 

For  cylinder-printing,  either  starch  or  gum  tragacanth  may 
be  used  for  thickening  ;  but  the  gum  is  preferable,  because  it 
gives  colors  of  greater  depth  and  richer  tone. 

The  prints  are  brightened,  after  being  stretched  over  night 
u  a  cool  place,  by  passing  them  through  caustic  potash-lye  of 
2°  B.,  airing,  pressing,  washing,  drying,  and,  finally,  by  im 
mersion  in  a  bath  of  acetate  of  copper,  rinsing,  and  drying. 

Olive, — The  addition  of  catechu-brown  to  the  chloride  of 
chrome,  in  varying  proportions,  produces  the  different  shades 
of  olive. 

Pearl-gray. — This  tint  is  obtained  by  a  mixture  of  sulphate 
of  chrome  and  chrome  alum.  The  prints  are  finished  by  im- 
mersion in  milk  of  lime,  rinsing  in  hot  and  cold  water,  and 
drying. 
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Black  Bye  for  Felt  Hats. — The  composition  of  this  dye,  for 
which  a  prize  was  awarded,  is  as  follows.  1.  The  felt  hat- 
bodies  are  first  cleaned,  and  galled  by  passing  them  through 
the  following  solution,  and  washing :  fustic,  copperas,  argal, 
each  8ft,  are  boiled  together  in  water  for  half  an  hour.  2.  The 
dye-bath  consists  of  55ft)  campeachy  wood,  1|9)  gum,  39b  galls, 
which  are  boiled  together  in  water  for  3  hours.  To  produce 
the  black  color,  59)  refined  verdigris,  2ft)  each  of  blue  vitriol, 
sugar,  and  quicklime,  are  added  to  the  bath.  (Bulletin  de  la 
Soci^td  d'Encouragement,  August,  1846.) 

6.  Color-printing. — The  expansion  of  chemical  science  and 
of  calico-printing  are  simultaneous,  and  must  necessarily  be 
so,  for  this  beautiful  art  includes  in  it  a  larger  share  of  the 
principles  and  practice  of  chemistry  than  any  other,  or  perhaps 
than  all  other  arts.  Little  of  the  experience  of  the  calico- 
printer  is  published,  except  by  the  issue  of  his  beautifully 
finished  goods,  and  the  cost  of  that  experience  is  a  sufficient 
apology  for  his  silqnce. 

Steam-blue  for  Printed  Goods. — According  to  Petersen 
(Polytech.  Centralbl.  1847,  14)  a  topical  blue  for  cotton,  silk, 
wool,  &c.  is  obtained  by  printing  a  thickened  mixture  of 
prussiate  of  potash  with  tartaric  or  sulphuric  acid,  and  steam- 
ing. The  ferrocyanhydric  acid,  thus  set  free,  penetrates  the 
fibre,  depositing  cyanide  of  iron,  somewhat  colored,  which  first 
assumes  a  fine  color  by  oxidation  in  a  bath  of  chromate  of 
potash  or  chlorine,  a  blue  protopercyanide  being  formed. 

The  lively  tone  of  French  blue  is  due  to  the  use  of  tin-salt 
together  with  the  others,  or  to  ferrocyanide  of  tin,  which  is 
obtained  by  adding  tin-salt  to  prussiate  of  potash. 

Prussian-blue  for  Calicoes. — A  solution  of  pertartrate  and 
persulphate  of  iron  is  treated  with  ammonia  in  excess,  and 
then  with  yellow  prussiate  of  potash.  Cotton  is  not  imme- 
diately colored  when  dipped  into  this  solution,  but  by  subse- 
quent exposure  to  the  air,  it  assumes  a  violet-blue,  which  passes 
into  a  beautiful  deep-blue  when  passed  through  a  bath  of  tin- 
salt.  (Dingl.  Journ.  xcix.  899.) 

White  Bischarge  on  Indigo. — This  is  usually  effected  by 


/ 


INKS.  143 

bichromate  of  potassa  and  an  acid,  but  is  objectionable  because 
the  white  ground  requires  cleaning.  Mercer  (Phil.  Mag.)  pro- 
poses to  effect  it  by  red  prussiate  of  potash  and  caustic  alkali ; 
for  when  the  former  is  printed  on,  and  the  cloth  is  then  passed 
through  dilute  caustic-lye,  a  brilliant  white  is  discharged. 

Ammonia-oxide  of  Copper. — Runge  draws  attention  to  the 
resolution  of  sulphate  of  copper  in  ammonia  (Polytech.  No- 
tizbl.  1847),  and  shows  its  utility  for  color-printing,  when 
mixed  with  decoctions  of  plants.  Thus,  catechu  gives  almost 
the  same  brown  as  chromate  of  potassa,  by  fusing  1  pt.  ca- 
techu in  4  pts.  water,  adding  12  pts.  of  the  liquid  ammonia- 
oxide  of  copper,  and  printing  with  the  liquid,  thickened  with 
tragacanth.  It  shows  a  singular  action  on  the  yellow  color 
which  separates  from  a  cold  infusion  of  French  berries.  This 
color,  when  treated  with  the  ammoniacal  copper,  becomes 
reddish-brown  in  the  course  of  6-8  hours,  and  if  then  treated 
with  alcohol,  the  brown  copper-salt  is  left,  and  a  red  color 
dissolved,  which  yields  compounds  with  alumina  of  a  beautiful 
red,  like  those  from  madder. 

Pyrophosphate  of  Copper  and  Potassa. — Persoz  proposes 
this  double  salt  for  calico-printing,  as  it  is  decomposed  by  zinc 
or  iron  with  less  facility  than  any  other  salt  of  copper,  and 
&s  difficulties  attend  the  use  of  other  salts  of  copper.  (Ann.  de 
Chim.  et  de  Phys.  and  Journ.  f.  Prac.  Chem.  xli.  361.) 

T.  Coloring  Fluids. — We  may  conveniently  embrace  under 
this  Head  various  fluid  inks,  which  are  liquid  dyes ;  as  well 
printing-inks,  which  are  pasty  dyes,  printed  on  from  a  type 
w  pattern. 

Black  Ink  from  Logwood. — Boil  125  pts.  rasped  logwood 
with  so  much  water  that  it  will  yield  1000  pts.  of  the  decoc- 
tion, and  when  cold,  stir  in  1  pt.  yellow  chromate  of  potassa. 
It  IB  a  beautiful  blue-black,  and  gives  no  precipitate.  But  if  too 
touch  chromate  be  used,  or  the  decoction  be  too  concentrated, 
*  dark  precipitate  takes  place.  (Runge's  Grundriss  d.  Chem. 
**•  207, 1847.)  Being  free  from  acid,  it  will  not  corrode  steel 
pens,  bat  it  does  not  write  as  freely  as  our  most  fluid  inks, 
Kfcde  from  nut-galls  and  copperas. 
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Another  ink  is  made  by  adding  a  very  small  quantity  of 
blue  vitriol  to  a  solution  of  logwood-extract.  This  is  apt  to 
precipitate. 

Soluble  Prussian-blue  (a  Blue  and  Black  Indelible  Ink). — 
Dissolve  in  a  solution  of  iodide  of  potassium  as  much  more 
iodine  as  it  contains,  and  pour  this  solution  into  one  of  yellow 
prussiate  of  potash,  containing  as  much  of  the  solid  prussiate 
as  the  whole  amount  of  iodine.  Soluble  Prussian-blue  pre- 
cipitates and  iodide  of  potassium  remains  in  solution.  After 
filtering,  the  precipitate  is  dissolved  in  water,  and  forms  a 
blue  ink,  containing  no  free  acid,  and  therefore  adapted  to 
steel-pens.  If  the  soluble  blue  be  added  to  common  black 
ink  (from  galls),  the  result  is  a  black  ink  which  cannot  be 
removed  from  paper  without  destroying  it. 

Indelible  Ink. — To  remove  spots  of  indelible  ink,  T.  and  H. 
Smith  propose  moistening  the  spots  for  a  few  moments  with 
moist  chloride  of  lime,  which  forms  chloride  of  silver,  and 
then  dissolving  the  latter  by  caustic  jinmonia.  It  may  be 
sometimes  necessary  to  repeat  the  operation.  (Ghem.  Gaz. 
Sept.  1847.)     Cyanide  of  potassium  may  also  be  employed. 

Printing-ink. — Pratt's  patent  consists  in  the  use  of  rosin- 
oil,  instead  of  linseed  oil,  with  rosin,  yellow  soap,  &c,  in  the 
manufacture  of  printing-ink. 

2.  Sheet  Fabrics  and  Solid  Tissues. 

Among  these  are  paper,  leather,  horn,  caoutchouc,  &c,  of 
which  caoutchouc  and  guttapercha,  being  new,  and  presenting 
remarkable  properties,  have  been  most  rapidly  advanced  of 
all  others,  during  the  past  few  years. 

Paper. — Amos  and  Clark  claim  improvements  in  the  ma- 
nufacture of  paper,  whereby,  1.  The  bluing  material  is  more 
uniformly  distributed  so  as  to  equalize  the  tint  on  both  aides 
of  the  paper ;  2.  The  pulp  is  more  expeditiously  sifted ; 
3.  The  paper  is  better  dried  on  the  cylinders ;  4.  The  paper  U 
glazed  by  means  of  a  traversing  horizontal  table  with  two  or 
more  pairs  of  rollers.  (Lond.  Journ.  xxxvii.  Aug.) 
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Bleaching  Paper. — After  bleaching  the  pulp  by  chloride  of 
lime,  small  quantities  of  this  salt  or  chlorine  remain  in  the 
paper,  tending  to  injure  its  quality.  It  is  entirely  removed 
by  sulphite  of  soda,  which  is  converted  by  chlorine  and  water 
into  muriate  and  sulphate  of  soda.  Sulphite  of  lime,  or,  better 
still,  a  stale  solution  of  sulphide  of  calcium,  would  probably 
answer  the  purpose  as  well. — J.  C.  B.  ^ 

Water-proof  Paper. — J.  Bossy  prepares  such  paper  by  treat- 
ing half-stuff  alternately  with  soapsuds  and  a  solution  of  sul- 
phate of  alumina,  which  results  in  producing  an  aluminous 
soap  in  the  pulp.  The  sheets,  after  drying,  are  sized  with  glue, 
rosin-soap,  Ac.  (Rep.  Pat.  Inv.  Aug.  1846.) 

Tracing  Paper. — A  paper  dipped  into  a  thick  solution  of 
gum  arabic  and  pressed  between  two  dry  sheets,  renders  the 
three  transparent.  When  dry,  it  is  every  way  superior  for 
tracing  purposes,  as  it  can  be  written  or  painted  upon.  Like 
the  oiled  paper,  to  which  it  is  every  way  superior,  it  impresses 
the  traced  lines  upon  linen  or  paper.  (Chemist,  1850.) 

Tanning. — The  ancient  process  of  tanning  requiring  a  long 
period  of  time  to  produce  leather,  numerous  processes  have 
been  latterly  set  forth,  and  many  of  them  tried  on  a  working 
scale,  for  the  purpose  of  shortening  this  lapse  of  time.  Al- 
though the  end  has  been  attained  in  a  variety  of  ways,  yet 
the  quality  of  the  leather  has  proved  so  inferior,  that  the 
slower  process  is  still  preferred  for  the  finer  qualities.  The 
deterioration  has  been  nearly,  but  not  however  quite,  in  direct 
proportion  to  the  reduction  of  time  in  tanning,  so  that  we  may 
hope  that  methods  will  be  devised  for  shortening  the  time 
without  losing  in  quality.  It  is  true  that  we  are  not  thoroughly 
acquainted  with  the  exact  nature  and  progress  of  the  change 
which  a  hide  undergoes  in  its  transformation,  but  we  believe, 
on  sufficient  grounds,  that  it  consists  in  the  simultaneous 
metamorphosis  of  the  hide  into  a  gelatinous  material  and  its 
combination  with  tannin.  In  some  kinds  of  tanning,  alumina, 
or  an  aluminous  salt,  seems  to  act  the  part  of  tannin.  It  has 
been  found  that  an  elevated  temperature  hastens  the  trans 

formation ;  that  strong  liquors,  or  the  injection  of  liquors  by 
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force,  hasten  the  combination  of  tannin.     The  same  ends  ap- 
pear to  be  also  attained  by  the  free  use  of  lime,  whereby  the 
hide  is  swelled  and  its  pores  opened.     The  precise  action  of 
acid  is  not  well  ascertained,  except  that  the  process  is  short- 
ened.    These  are  the  main  principles  by  which  a  shortened 
process  of  tanning  has  been  accomplished.     Where  lime  has 
been  freely  used,  acid  liquors  generally  follow,  and  the  hide  is 
so  puffed  and  porous,  that  tanning  becomes  expeditious ;  but 
the  hide  has  been  torn  and  rent  asunder,  and  the  organized 
structure  must  be  necessarily  impaired,  and  the  strength  and 
firmness  of  the  leather  consequently  diminished.     It  will  be 
observed  that  in  the  older  processes  the  change  was  so  slow 
that  the  organized  structure  of  the  skin  was  not  impaired ;  that 
but  little  matter  was  removed  from  the  hide,  while  a  quantity 
was  added  to  it.     In  accelerating  the  change,  a  portion  of  the 
matter  is  removed  by  solution  while  undergoing  transformation, 
before  it  can  unite  with,  and  become  fixed  by,  the  tannin. 
Hence  the  greater  looseness  and  levity  of  leather  prepared  by 
the  more  modern  and  rapid  processes.     It  may  perhaps  be 
stated  as  an  ascertained  fact,  that  leaving  the  side  in  the  vats 
during  two  years  instead  of  one,  the  increase  of  weight  and 
quality  thereby,  compensates  for  the  loss  of  time,  by  paying 
a  fair  interest  on  the  capital  invested. — J.  C.  B. 

A  patentee,  in  Lond.  Journ.  xxxvi.  310,  proposes  a  combi- 
nation of  the  white  leather  (alum  and  salt)  process,  with  the 
tanning  process  by  means  of  catechu.  Another  (Lond.  Journ. 
xxxvi.  319)  suggests  the  use  of  sulphuret  of  calcium  instead 
of  lime  for  unhairing. 

Since  liming  tends  to  lengthen  tanning,  by  preventing  the 
more  rapid  union  of  tannin  with  gelatin,  Turnbull  treats  the 
hides  after  liming  with  a  concentrated  solution  of  sugar,  so 
that  the  access  of  air  is  prevented  during  the  action  of  the 
bark-liquors  on  the  hides,  and  the  formation  of  gallic  acid 
thereby  prevented.  In  this  manner,  the  same  amount  of 
leather  is  obtained  in  14  days  from  1009b  oak-bark,  as  has 
been  heretofore  obtained  in  18  months  from  800ft  bark. 

Tannin. — Kampfmeyer  states,  as  a  result  of  his  compa- 
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rative  experiments  with  oak-bark,  alder-bark,  catechu,  di- 
vidivi,  that  sole-leather  tanned  with  dividivi  is,  in  dry  weather, 
about  as  good  as  the  oak-tanned,  but  that  in  wet  weather  it  is 
inferior.  It  may,  nevertheless,  be  used  in  conjunction  with 
oak-bark.  (Verh.  d.  Gewerbfl.  f.  Preussen,  1847.) 

Eisner  states  that  in  Wallachia,  Moldavia,  and  Transylvania, 
the  root  of  the  tormentil  or  septfoil  is  largely  and  success- 
fully employed  in  tanning,  and  that  its  value  is  shown  by 
chemical  analysis,  which  gives  17  to  34  per  cent,  tannin  in  it. 

The  best  method  of  determining,  practically,  the  amount  of 
tannin  in  a  substance  is  that  proposed  by  Pelouze,  which  is  to 
hang  a  strip  of  hide  (freshly  deprived  of  hair  and  ready  for 
the  tan-vat)  in  a  tannic  solution,  and  keep  it  there  until  it 
ceases  to  increase  in  weight.  This  increase  is  tannic  acid,  the 
gallic  being  left  in  the  solution. 

Hor$e-hair,  Dyed. — Previous  to  dyeing,  it  is  cleaned  by 
laying  it  for  24  hours  in  soapsuds  heated  to  130°,  turning  it 
repeatedly.  For  brown,  it  is  laid  for  12  hours  in  a  decoction  of 
logwood  in  lime-water  cooled  down  to  120°,  washed  and  dried. 
If  the  brown  hair  be  dipped  into  water  containing  a  little 
crystallized  tin-salt,  it  assumes  a  violet-blue  shade.  To  give 
a  blue  color,  the  hair  is  first  mordanted  in  a  hot  solution  of 
2  pts.  alum  and  1  pt.  argal,  wrung  out,  then  passed  through 
water  containing  a  little  sulphate  of  indigo,  washed,  and  dried. 
For  red,  it  is  laid  for  a  £  hour  in  water  containing  tin-salt, 
wrung  out,  laid  for  24  hours  in  a  bath  prepared  by  boiling 
redwood  with  alum,  washed,  and  dried  at  a  gentle  heat.  (De- 
ningerin  Monatsbl.  d.  Gewerbver.  f.  d.  Grossh.  Hessen,  1847.) 

Hair  VarnisJu — Williams  (Monit.  Indust.  1848)  gives  the 
following  recipe  for  a  varnish  for  converting  fibrous  materials 
into  "  artificial  hair."  It  is  made  by  dissolving  10-40  pts. 
hog  bristles  in  100  pts.  linseed-oil  varnish.  The  cloth  is  to 
be  immersed  in  the  liquid  and  then  dried  a.t  a  moderate 
temperature. 

Horn,  Dyed. — To  give  it  the  appearance  of  tortoise-shell, 
a  paste  of  2  pts.  lime,  1  pt.  litharge,  and  a  little  soda-lye  is 
trashed  on,  and,  after  drying,  brushed  off  again.     It  is  tho 
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same  as  the  Indian  hair-dye,  and  acts  by  forming  sulphuret 
of  lead  with  the  sulphur  of  horn,  producing  dark  spots,  that 
contrast  with  the  lighter  color  of  the  horn. 

Ivory  hardened. — It  is  said  that  ivory  which  has  become 
friable  by  age,  will  recover  its  original  hardness  by  being 
boiled,  for  some  time,  in  a  solution  of  gelatin. 

Ivory  rendered  Soft  and  Translucent. — This  process  of 
Geisler,  communicated  by  Dr.  Eisner,  is  as  follows.  Small 
pieces  of  ivory  are  laid  in  strong  phosphoric  acid  (spec.  grav. 
1.13)  until  they  become  transparent,  then  rinsed  in  water  and 
dried  in  pure  linen.  When  dry,  it  is  translucent,  and  hard, 
but  softens  as  often  as  it  is  dipped  in  warm  water  or  milk. 
The  time  of  immersion  in  the  acid  differs  with  different  pieces 
of  ivory.  If  certain  parts  are  to  retain  their  original  charac- 
ter, they  are  covered  with  a  varnish  before  immersion.  The 
acid  probably  acts  by  forming  an  acid  phosphate  of  lime  out 
of  the  basic  phosphate  which  constitutes  J  of  ivory. 

Etching  on  Ivory. — The  ivory  is  to  be  covered  with  wax 
and  the  designs  traced  with  a  style,  and  then  eaten  in  by  a 
strong  solution  of  nitrate  of  silver  made  by  dissolving  6  grm. 
silver  in  30  grm.  nitric  acid  and  150  grm.  water.  Exposure  to 
light,  after  the  removal  of  the  wax  by  hot  distilled  water, 
will  blacken  the  color  of  the  traces.  By  substituting  gold, 
platinum,  or  copper  nitrates,  other  colors  may  be  obtained. 

Ivory  Etched  in  Colors. — The  ivory  is  coated  like  a  copper 
plate,  with  an  etching  ground,  a  design  graved  through  the 
groufid,  and  then  etched  by  a  solution  of  120  gr.  pure  silver 
dissolved  in  a  fl.  oz.  nitric  acid  and  diluted  with  1  qt.  water. 
In  the  course  of  \  to  1  hour,  according  to  the  depth  of  shade 
required,  the  liquid  is  poured  off,  the  ivory  washed,  and  dried 
by  paper,  then  exposed  for  an  hour  to  sunlight,  and  the  ground 
removed  by  terpentine.  The  color  is  brown  or  black.  Other 
colors  are  obtained  by  nitrate  of  copper,  chloride  of  gold,  or 
of  platinum. 

Caoutchouc. — The  great  expansion  which  the  application 
of  caoutchouc  to  various  fabrics  has  received  within  a  few 
years  past,  is  largely,  if  not  mainly,  due  to  the  persevering 
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industry  and  ingenuity  of  Charles  Goodyear,  of  New  Haven, 
Connecticut.     During  a  series  of  years  of  patient  investiga- 
tion, he  performed  numberless  experiments  with  a  single  object 
in  view,  viz.  such  a  modification  of  caoutchouc,  as  would  ob- 
viate all  objections  to  its  use,  all  defects  in  its  properties, 
without  impairing,  and  if  possible,  by  increasing,  its  valuable 
qualities.      Repeated  failure   did  not  discourage   him,   but 
seemed  to  nerve  him  the  stronger  in  his  toilsome  pursuit, 
until  at  length  success  crowned  his  efforts.    After  he  had  been 
engaged  some  years  in  these  investigations,  and  had  already 
met  with  a  degree  of  success  which  would  have  satisfied  most 
persons,  in  the  year  1841  he  placed  specimens  of  his  manu- 
factured rubber  in  the  hands  of  one  of  the  writers  of  this 
report,  for  the  purpose  of  testing  its  properties  under  chemical 
agency,  in  comparison  with  the  native  caoutchouc.     This  writer 
has  known  him  personally,  and  been  acquainted  with  his  suc- 
cessive improvements  from  that  period  to  the  present  time. 
His  first  improvement,  which  constituted  the  basis  of  others, 
consisted  in  the  discovery  by  himself,  that  sulphur,  under  the 
influence  -of  a  higher  temperature  than  usual,  imparted  the 
wished-for  properties  to  caoutchouc,  and  that  when  conjoined 
with  oxide  of  lead,  these  properties  were  still  further  improved. 
He  called  the  compound  Metallic  Rubber.     All  processes  for 
vulcanizing  caoutchouc  employed  in  England  and  on  the  con- 
tinent of  Europe  resulted  from  this  important  discovery  of 
Goodyear.  A  fuller  account  of  the  process  he  pursued,  was  pub- 
lished some  five  years  since  in  the  Encyclopaedia  of  Chemistry, 
to  which  reference  is  here  made.     Many  other  important  im- 
provements have  been  made  under  Goodyear's  direction,  both 
of  a  chemical  and  mechanical  nature,  some  of  which  will 
doubtless  be  brought  into  successful  employment,  as  soon  as 
he  conceives  them  to  be  sufficiently  perfected.     The  present 
advanced  state  of  the  manufacture  of  elastic  goods  leads  us 
to  look  onward  to  the  time,  when  the  manifold  applications 
of  caoutchouc,  as  a  substitute  for  leather,  with  or  without 
elasticity, — for  various  kinds  of  cloth,  whether  the  coarse  cloth 

of  a  tent  exposed  to  the  weather,  or  the  more  delicate  fabric 
i2 
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upon  which  an  engraving  is  printed, — its  application  to  pur- 
poses for  which  no  other  substance  can  as  well  be  employed, 
will  all  point  it  out  as  one  of  the  valuable  gifts  of  the  vegeta- 
ble kingdom  to  mankind.  No  important  improvement  in  the 
method  of  vulcanizing,  or  rather  sulphurizing,  has  lately  taken 
place,  for  the  use  of  bisulphuret  of  carbon,  sulphuret  or  hypo- 
sulphite of  lead,  sulphuret  of  antimony,  &c,  are  not  improve- 
ments, but  rather  indifferent  variations  of  Goodyear's  processes. 

Burk's  process,  patented  in  England,  is  to  mix  by  grinding 
or  rolling,  15  pts.  golden  sulphuret  of  antimony  with  100  pts. 
India  rubber,  to  make  up  cloth,  &c.  with  this  mixture,  and 
then  submit  it  in  a  boiler  under  pressure  to  the  temperature 
of  260°  to  280°.  It  is  at  least  more  costly  than  Goodyear's 
process,  and  its  superiority  is  doubtful. 

For  Hancock's  proposed  improvements  in  caoutchouc,  &c. 
see  Lond.  Journ.  96-104,  1849. 

Kamptulicon. — Lieut.  G.  Walton,  of  the  British  Navy,  has 
proposed  a  mixture  of  sawdust  and  caoutchouc,  under  the 
name  of  kamptulicon,  as  a  lining  for  the  interior  of  iron  war- 
vessels.  The  inventor  claims  that,  from  its  elasticity,  it  will 
immediately  collapse  when  penetrated  by  a  ball,  and  thus  pre- 
vent the  entrance  of  water.  It  also  deadens  concussion,  and 
by  its  buoyancy  will  keep  a  vessel  afloat  though  it  should  be 
riddled  with  shot,  and  moreover  will  prevent  loss  of  life  caused 
by  splinters. 

Guttapercha. — This  remarkable  product,  similar  in  its  origin 
and  composition  to  caoutchouc,  differs  wholly  from  it  in  its 
external  characters,  being  very  solid  and  unyielding  at  common 
temperatures,  having  something  of  the  character  of  horn,  but 
being  quite  plastic  at  212°,  at  which  temperature  it  can  be 
pressed  and  moulded  into  any  required  form,  from  the  simple 
form  of  a  tumbler  or  plate,  to  the  richest  carving  of  a  picture- 
frame  and  the  minute  lines  of  a  medal.  E.  N.  Kent  has  ob- 
served that  it  dissolves  in  the  oils  of  terpentine,  rosin,  tar, 
guttapercha  itself,  in  tereben  and  its  muriate,  but  that  neither 
by  precipitation  nor  by  evaporation  can  the  solvent  be  wholly 
removed  from  it  again.     When  dissolved  in  bisulphuret  of 
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carbon  or  chloroform,  it  may  be  precipitated  unaltered  by  al- 
cohol. Its  solution  in  16  pts.  of  the  solvent  is  with  difficulty 
rendered  clear  by  filtration.  See  also  Vogel's  experiments, 
in  Chem.  Gaz.  vi.  237. 

The  uses  of  guttapercha  are  evidently  extending  from  the 
beautiful  picture-frames,  and  other  articles  in  bold  relief,  to 
more  important  and  widely  extended  subjects.  Its  inordinate 
degree  of  toughness,  with  slight  elasticity,  imperviousness  to 
water,  slight  alterability  by  ordinary  chemical  agents,  and  the 
ease  with  which  it  may  be  moulded  by  heat  into  any  required 
form,  and  caused  to  adhere  to  itself  or  to  other  objects,  con- 
stitute an  assemblage  of  valuable  properties  which  gives  it  an 
almost  equal  position  with  the  most  useful  materials  which 
man  possesses.  A  comparison  of  caoutchouc  and  guttapercha 
exhibits  the  wonders  of  nature  in  an  eminent  degree.  Both 
derived  in  a  similar  manner  from  the  concrete  juices  of  trees 
growing  together  in  the  same  region,  both  having  the  same 
composition,  both  eminently  resisting  chemical  action  in  a 
similar  manner,  and  each  dissolving  or  softening  in  similar 
solvents;  yet  one  is  exceedingly  elastic,  and  extensible  in 
every  direction,  yielding  to  the  slightest  force  but  returning 
to  its  primary  form,  the  other  resists  extension  powerfully,  but 
possesses  a  slight  elasticity  at  right  angles  to  its  extended 
surface;  one,  when  heated  only  to  its  softening  point,  becomes 
very  adhesive  and  gummy,  and  returns  very  slowly,  in  months 
w  years,  to  its  original  elastic  character,  the  other,  when 
gently  heated,  becomes  pliant  and  yielding  like  wax,  and  re- 
tains with  unyielding  obstinacy,  when  cold,  the  impressions  it 
received  while  warm.  We  have  already  witnessed  a  vast  num- 
ber of  applications  of  caoutchouc,  devised  by  the  ingenuity 
and  perseverance  of  Mackintosh,  Goodyear,  and  others ;  but 
*e  have  yet  to  discover  the  manifold  applications  of  which  the 
properties  of  guttapercha  convince  us  this  material  is  sus- 
ceptible, and  we  may  be*  assured  that  neither  of  them  will 
exhibit  their  full  sphere  of  utility  for  a  lengthened  period  of 
tu&e.  Its  analogy  with  caoutchouc  will  doubtless  hasten  the 
development  of  its  usefulness,  but  the  same  analogy  will  also 
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retard  it  in  some  points,  by  leading  it  too  closely  in  the  track 
of  that  substance,  whereas  its  peculiarities  should  in  some 
respects  open  a  new  path  in  its  applications  and  mode  of 
application. 

The  properties  of  guttapercha  led  early  to  the  proposition 
to  apply  it  to  ships  and  other  apparatus  requiring  to  be  water- 
proof, and  Forster  suggests  an  improvement  for  coating 
plank  (Lond.  Journ.  xxxvi.  31),  for  sheathing  vessels,  &c. 

For  an  account  of  guttapercha  and  its  applications,  see 
Proc.  Brit.  Assoc,  and  London  Athenaeum,  1849 ;  also  Amer. 
Journ.  (2)  vii.  276. 

• 

3.  Adhesives. 

Textile  and  sheet  fabrics,  and  solid  tissues,  are  either  orna- 
mented or  united  by  varnishes  and  cements.  These  have 
either  a  resinous  basis,  or  are  composed  of  gums  or  glue.  The 
solvents  for  resins  are  alcohol,  or  the  oils,  whether  fat,  es- 
sential, or  empyreumatic ;  water  is  the  vehicle  for  conveying 
gum  and  glue.     Resins  and  balsams  are  first  introduced. 

Copaiva  Balsam. — Posselt  (Liebig's  Annalen,  lxix.)  has 
examined  a  copaiva  balsam,  from  South  America,  which  is 
quite  distinct  from  the  ordinary  kind.  It  has  the  same  odor, 
but  is  lighter  colored  and  more  fluid.  Spec.  grav.  0.94.  Be- 
comes turbid  on  the  addition  of  potassa  solution  or  of  aqua 
ammonia,  but  separates  in  time  without  having  become  soapy. 
In  alcohol  it  is  partially  soluble,  forming  a  milky  liquid.  By 
distillation  with  water,  it  yields  82  per  cent,  of  paracopaiva 
oil  (C10H8),  the  residuum  being  a  resin,  part  of  which  is  soluble 
and  the  rest  insoluble  in  alcohol. 

Rosin,  or  Common  Resin. — Louyet  (Comptes  Rendus,  xxiv.) 
has  obtained,  by  the  destructive  distillation  of  the  resin  of  the 
pinus  maratima,  two  products,  one  of  which  he  proposes  as  a 
substitute  for  oil  of  terpentine.  One  is  a  fat  oil,  and  the 
other  a  very  fluid  essential  oil.  The  latter,  by  rectification 
over  lime  to  separate  acetic  acid,  water,  &c.,  becomes  suitable 
for  purposes  both  of  illumination  and  painting.     £.  N.  Kent, 
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of  New  York,  whose  researches  upon  this  subject  have  been 
extensive,  proposes  an  economical  mode  of  bleaching  this  es- 
sence, which  he  has  patented. 

Dammara  Resin. — Dulk  (Pharm.  Cent.  Blatt,  1847),  who 
examined  this  resin,  found  that  it  fuses  at  165°  F.  and  leaves 
3.9  per  cent,  of  ash.  It  is  nearly  insoluble  in  alcohol,  potassa, 
and  ammonia,  but  is  taken  up  entirely  by  strong  sulphuric 
acid  and  the  fatty  oils.  Its  proximate  constituents  are  dam- 
maryl  C4aHw,  forming  13.5  per  cent.,  soluble  in  ether ;  alpha- 
resin  CJEL^O^  24.5  per  cent.,  soluble  in  dilute  alcohol  and  not 
separating  on  cooling ;  beta-resin,  10.5  per  cent.,  soluble  in 
hot  dilute  alcohol  and  depositing  on  cooling ;  gamma-resin, 
or  dammarylic  acid  C46H8808,  44  per  cent.,  dissolved  by  ab- 
solute alcohol;  and  epsilon-resin  2  (C^H^+HO  =  7.5  per 
cent. 

Gold  Lacquer. — 3  oz.  seed-lac,  1  oz.  yellow  amber,  1  oz. 
gamboge,  40  gr.  red-wood,  18  gr.  saffron,  30  gr.  dragon's 
blood,  3  oz.  pounded  glass,  20  oz.  alcohol.  The  powdered 
substances  are  dissolved  in  the  alcohol  on  a  sand-bath.  The 
articles  should  receive  two  or  three  coatings,  and  be  dried  by 
a  gentle  warmth.  (Mannheim.  Gewerbvereinsbl.  1847, 14.)  A 
collection  of  recipes  for  gold  lacquer  will  be  found  in  the 
Polytech.  Centralblatt,  and  the  Polytech.  Notizblatt  for  1846. 

Copal  Varnish. — See  an  essay  on  the  different  kinds  of 
copal  and  their  behavior  to  solvents,  in  Lond.  Journ.  xxxvi. 
194. 

Brilliant  Lacquer  for  Leather. — Over  4  oz.  shellac  and 
J  oz.  lampblack  in  a  stoneware  vessel,  pour  1  Jib  alcohol  (of 
80  per  cent.),  and  cover  it  with  a  moist  bladder.  After  stand- 
ing in  the  cold  24  hours,  during  which  it  is  often  shaken,  the 
bladder  is  punctured  by  a  needle,  the  jar  put  in  hot  water, 
frequently  shaken,  and  J  oz.  Venice  terpentine  added.  The 
lacquer  is  shaken  when  used.  (Polytech.  Notizbl.  1846,  48.) 
It  is  recommended  as  a  good  varnish  for  boots,  not  affect- 
ing the  leather ;  but  repeated  applications  would  tend  to 
crack  the  leather,  from  the  want  <of  sufficient  flexibility  in  the 
coating. 
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Brilliant  Lacquer  for  Paper  and  Papier-machS. — 3  oz. 
powdered  sandarac  are  digested  on  a  sand-bath  in  12  oz.  al- 
cohol, 2  oz.  elemi-resin  added,  previously  fused  in  an  earthen 
pot,  and  the  whole  digested  until  dissolved.  This  lacquer  is 
brilliant,  and  rather  durable.  A  good  lacquer  for  colors  is  3 
oz.  sandarac,  2  oz.  mastic,  2  oz.  pounded  glass,  l£  oz.  Venice 
terpentine,  and  lib  alcohol.  After  solution,  the  varnish  is 
filtered  through  felt.  It  may  be  colored  red  by  anotto,  dra- 
gon's blood,  or  red-wood,  yellow  by  gamboge  or  turmeric,  and 
green  by  buckthorn  berries.  (Polytech.  Notizbl.) 

Oil  Varnish. — Liebig's  method  of  preparing  a  good  varnish 
is  as  follows,  lib  acetate  of  lead,  lft)  litharge,  and  5  pints 
water  are  digested  together  until  the  reddish  color  of  the 
litharge  has  become  white,  from  the  formation  of  £  acetate 
of  lead,  and  filtered.  20ft)  linseed  oil,  containing  19b  litharge, 
is  added  to  the  filtrate,  exposed  to  the  sun,  and  frequently 
shaken,  until  the  varnish  has  become  wine-yellow  and  clear, 
when  it  is  filtered  through  cotton.  It  dries  rapidly.  An 
analogous  method  for  poppy-seed  oil  prescribes  4  oz.  oil,  2  oz. 
litharge,  and  2  pints  water,  and  directs  that  the  liquid  should 
be  poured  off,  8  oz.  of  the  oil  poured  on  the  white  basic  ace- 
tate remaining,  and  exposed  to  the  sun  until  it  has  become 
colorless. 

Varnish  for  Patent  Leather. — The  process  followed  in 
France  for  glazing  leather  is  to  work  into  the  skin,  with  ap- 
propriate tools,  three  or  four  successive  coatings  of  drying 
varnish  made  by  boiling  linseed  oil  with  white  lead  and  litharge, 
in  the  proportion  of  one  pound  of  each  of  the  latter  to  one 
gallon  of  the  former,  and  adding  a  portion  of  chalk  or  ochre. 
Each  coating  must  be  thoroughly  dried  before  the  application 
of  the  next.  Ivory-black  is  then  substituted  for  the  chalk  or 
ochre,  the  varnish  slightly  thinned  with  spirits  of  terpentine, 
and  five  additional  applications  made  in  the  same  manner  as 
before,  except  that  it  is  put  on  thin  and  without  being  worked 
in.  The  leather  is  rubbed  down  with  pummice-stone  powder 
and  then  varnished  and  placed  in  a  room  at  90°,  out  of  the 
way  of  dust. 
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The  last  varnish  is  prepared  by  boiling  Jft  of  asphalt  with 
10ft)  of  the  drying  oil  used  in  the  first  step  of  the  process, 
and  then  stirring  in  5ft  copal  varnish  and  10&>  terpentine. 
It  must  have  a  month's  age  before  it  is  fit  for  use. — Patent 
Journal. 

Elastic  Varnish. — 2  pts.  rosin,  or  dammar-resin,  and  1  pt. 
caoutchouc  are  fused  together,  and  stirred  until  cold.  To  add 
to  the  elasticity,  linseed  oil  is  added.'  Another  varnish  for 
leather  is  made  by  putting  pieces  of  caoutchouc  in  naphtha 
until  softened  into  a  jelly,  adding  it  to  an  equal  weight  of  heated 
linseed  oil,  and  stirred  for  some  time  together,  while  over  the 
fire. 

Cement  for  Luting  Joints  of  Steam  Apparatus, — Serbat 
prepared  a  mastic  instead  of  the  red-lead  cement  used  for 
this  purpose,  by  thoroughly  incorporating  sulphate  of  lead, 
black  oxide  of  manganese,  and  linseed  oil.  See  Lond.  Journ. 
1849,  61. 

For  the  preparation  of  a  lubricating  grease  from  rosin  oil, 
eee  the  Report  on  Serbat's  process,  in  Lond.  Journ.  1849,  58. 
The  quantity  made  by  Serbat  in  1847  was  805,000ft,  which 
may  give  some  idea  of  its  value. 

Cement  {glue). — Herberger  recommends  the  following  as 
an  excellent  cement  to  join  metal  with  glass  or  porcelain.  To 
2  oz.  glue,  dissolved  in  water  and  boiled  down  to  a  thick  solu- 
tion, are  added  1  oz.  oil  varnish,  or  f  oz.  Venice  terpentine, 
&nd  the  whole  heated  to  ebullition  to  incorporate  them  tho- 
roughly. The  articles  cemented  should  remain  48-60  hours 
before  use. 

A  good  cement  for  glass,  porcelain,  and  pottery,  which  is 
not  to  be  exposed  to  water,  is  to  mix  equal  parts  dry  quick- 
lime and  gum  arabic,  in  fine  powder,  and  to  moisten  the  whole 
with  water  Or  white  of  egg,  to  make  a  thick  paste.  {Eisner.) 
Quicklime  and  white  of  egg  alone  make  an  excellent  cement 
of  this  kind ;  but  the  diamond  cement,  a  dilute  alcoholic  solu- 
tion of  fish  glue  and  resin,  is  far  superior,  although  more 
oostly,  and  will  withstand  a  considerable  exposure  to  moisture. 
Emery  and  sand-paper ',  being  made  with  glue,  which  is  liable 
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to  become  moist  and  injure  the  efficiency  of  the  paper,  a 
water-proof  adhesive  surface  is  desirable,  to  which  the  grind- 
ing powder  may  be  attached ;  and  for  this  purpose  it  has  been 
proposed  to  use  a  solution  of  copal  in  hot  linseed  oil,  to- 
gether with  Venice  terpentine,  Venetian  red,  a  little  litharge, 
and  caoutchouc.  (Lond.  Journ.  xxxvi.) 


VL  OLEICS. 

Although  some  fatty  bodies  are  very  different  from  others 
in  their  chemical  nature,  and  all  of  them  differ  from  the 
essential  oils,  yet  being  often  used  in  the  same  branch  of 
manufacture  indiscriminately,  they  may  be  embraced  together 
as  a  class. 


1.  Oils  and  Fats. 

By  far  the  larger  proportion  of  oils  and  fats  agree  in  being 
composed  of  a  fat  acid  united  to  a  base  called  glycerin.  The 
three  principal  acids  are  stearic,  margaric  and  oleic ;  when 
stearate  or  margarate  of  glycerin  predominate  (the  compound 
being  called  stearin  or  margarin),  the  fat  is  more  solid,  as 
tallow,  suet,  &c. ;  when  oleate  of  glycerin  (called  also  olein) 
is  in  sufficient  quantity,  the  fat  is  fluid  or  oily,  as  olive  oil. 
The  chemical  connection  between  margaric  acid,  which  is  a  solid 
crystalline  fat,  and  vinegar  or  acetic  acid,  and  the  connection 
between  acetic  acid  and  common  alcohol,  are  pointed  out  in  an 
essay  by  one  of  us,  published  in  the  Journ.  Fr.  Inst.  1848. 
^ow  since  formic,  acetic,  and  valeric  acids  can  be  shown  to 
be  derived  from  wood-spirit,  common  alcohol,  and  fousel-oil, 
*hich  are  their  respective  alcohols,  we  may  infer  that  the 
higher  fat  acids  have  also  their  alcohols.  The  investigations  of 
Brodie  in  wax  seem  to  point  out  such  alcohols  and  their  acids. 
The  general  formula  for  this  fat  acid  series,  the  most  ex- 
uded series  yet  developed  in  organic  chemistry,  is  CnHn04, 
n  being  an  even  number  (see  below).  No  well-defined  con- 
nection has  yet  been  established  between  other  fat  acids  not 
belonging  to  this  group. 

Cocoanut  Oil — According  to  Georgey  (Ann.  der  Chem. 
und  Pharm.  lxvi.)  the  butter  of  cocoa  contains  the  following 
*cids : 

A  16T 
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Caproic ClflHia04 

Capryllic Cl6Hl604 

Capric CaoHfl004 

Pichuric  (lauric,  laurostearic) C94Ha404 

Myristic  (probably) CMHM04 

Palmitic CMHM04 

The  cocinic  acid  of  St.  Evre  is  a  mixture  of  capric  and 
pichuric  acids. 

Stearic  Acid. — Gerhardt  and  Laurent  have  endeavored  to 
prove  (Comptes  Rendus,  1849)  that  the  formula  for  stearic 
acid  is  C8408404 ;  that  margaric  acid  is  an  isomeric  modification 
of  it,  and  should  be  called  metastearic  acid. 

Oil  of  the  Beaked  Whale. — The  train-oil  of  the  balsena 
rostrata  has  recently  been  examined  by  Scharling  (Journ.  f. 
Prac.  Chem.  xliii.),  who  gives  it  the  formula  C^H^O^  It 
*  consists  principally  of  a  liquid  fat,  free  from  glycerin,  a  minute 
portion  of  spermaceti  and  traces  of  other  fats.  Its  spec.  grav. 
is  .8807  at  52°.  It  burns  with  a  bright  flame,  and  its  illu- 
minating power  is  in  the  ratio  of  1.57  :  1  of  common  whale 
oil.  It  also  burns  slower  and  emits  less  smoke  than  the  latter 
oil. 

Bleaching  of  Oil  by  Chromic  Acid. — Mr.  C.  Watt,  Sr. 
(Newton's  Journ.  1848,  and  Ch.  Gaz.  vi.),  uses  the  following 
method  for  bleaching  dark  oils  or  tallow.  To  every  J  ton  of  oil 
take  101b  bichromate  of  potassa.  Powder  the  salt,  dissolve  it 
in  4  pts.  hot  water,  stir,  and  carefully  add  15ft)  sulphuric  acid, 
and  continue  the  stirring  until  complete  solution.  This  mix- 
ture is  then  thoroughly  incorporated  with  the  melted  fat, 
previously  separated  from  foreign  matters  by  repose  and  de- 
cantation.  The  containing  vessels  should  be  of  wood,  and  the 
temperature  about  130°  F.  When,  after  much  agitation,  the 
liquid  fat  assumes  a  light-green  color,  the  bleaching  is  com- 
pleted, and  4  buckets  of  boiling  water  are  then  to  be  added,  the 
whole  stirred  for  five  minutes  and  then  left  to  repose  for 
several  hours,  when  it  will  be  white  and  ready  for  use. 

Mr.  Watts,  Jr.,  proposes  to  recover  the  chromic  acid  ad 
infinitum,  and  thus  render  the  process  very  economical,  in 
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manner  as  follows.  Transfer  the  green  chrome  liquor,  after 
the  separation  of  the  fat,  to  a  tub,  dilute  it  with  water,  and 
then  add  thick  milk  of  lime  until  the  sulphuric  acid  is  nearly 
saturated ;  leave  to  repose,  decant  the  liquor  from  the  sulphate 
of  lime,  and  carefully  add  to  it  another  portion  of  cream  of 
lime  until  the  precipitation  of  all  the  green  oxide,  and  the 
supernatant  liquor  is  clear  and  colorless.  Drain  off  this 
liquor,  add  fresh  water,  and,  after  settling,  again  decant. 
Repeat  this  washing,  then  transfer  the  precipitate  to  a  red-hot 
iron  slab,  and  keep  it  constantly  stirred  until  it  changes  to  a 
yellow  powder.  The  chromate  of  lime,  thus  formed,  if  de- 
composed by  sulphuric  acid  in  slight  excess,  yields  chromic 
acid  as  well  suited  for  bleaching  purposes  as  that  from  bi- 
chromate of  potassa. 

OUrfiUer. — A  good  filter  is  said  to  be  made  of  fine  sand, 
charcoal,  and  gypsum;  the  sand  to  retain  substances  sus- 
pended in  it,  charcoal  to  decolorize  it,  and  plaster  to  remove 
water.  (Journ.  de  Chim.  Med.  1846.) 

Raw  Linseed  OH  Decolorized. — A  solution  of  2ft  copperas 
in  2pb  water  is  poured  into  a  flask  containing  2ft  linseed  oil, 
and  exposed  to  the  sun  for  several  weeks,  during  which  it  is 
frequently  shaken.  ,  The  oil  is  said  to  be  rendered  limpid  and 
colorless,  and  may  be  drawn  off  by  a  siphon  or  stoppered 
funnel. 

Lubricating  OH. — Many  substitutes  have  been  proposed  for 
the  more  costly  oil  for  lubricating  machinery,  but  hitherto 
with  only  partial  success.  Munkittrick's  patent  (Lond.  Journ. 
xxxvi.  98)  consists  mainly  in  the  addition  of  caoutchouc  to 
common  grease,  the  former  being  softened  by  spirit  of  terpen- 
tine; but  he  also  uses  other  ingredients.  For  example:  10 
galls,  water  being  heated,  1ft  glue  and  10ft  carbonate  of  soda 
are  stirred  in,  10  galls,  oil  or  grease  are  next  added,  whereby 
a  quasi  soap  is  formed,  and  lastly,  4ft  caoutchouc,  softened  by 
terpentine,  are  incorporated. 

Boudet  (Journ.  de  Pharm.,  and  Lond.  Pharm.  Journ.  1850), 
gives  the  following  as  the  process  by  which  the  French  Hard, 
or  lubricating  fluid,  is  made.     Add  1  pt.  finely  minced  caout- 


160  OILS  AND   FATS.  [VI. 

chouc  to  50  pts.  rape-oil,  and  heat  until  the  mixture  is  com- 
plete. A  very  unctuous  oil  is  thus  formed,  which  remains  fluid 
at  freezing  temperature,  and  does  not  clog  the  machines,  but 
facilitates  the  motion  of  their  parts. 

Fat  Oils,  to  distinguish  them. — Heydenreich  proposes 
(Journ.  de  Gonnais.  Utiles,  1849)  to  distinguish  these  oils  from 
each  other  by  their  odor  when  warmed,  their  color  by  contact 
with  oil  of  vitriol,  and  their  specific  gravities.  By  the  first 
process,  the  oil  is  heated  in  a  porcelain  capsule  over  a  spirit- 
lamp,  when  the  peculiar  volatile  odor  of  fish,  linseed,  and  other 
oils  may  be  detected,  especially  if  compared  in  the  same  way 
with  the  unadulterated  oils.  For  the  acid  test,  10-15  drops 
of  the  oil  are  dropped  upon  a  piece  of  glass,  underlaid  by 
white  paper,  and  a  drop  of  oil  of  vitriol  is  brought  in  contact 
with  it  by  a  glass  rod.  If  it  be  rape-oil,  a  greenish-blue 
'circle  is  formed  around  and  at  a  short  distance  from  the  drop, 
while  light  yellowish-brown  striae  form  towards  the  centre. 
The  same  takes  place  with  oil  of  black  mustard,  but  25-30 
drops  of  the  oil  are  required.  With  whale  oil,  the  color  is 
reddish,  after  12-15  minutes  violet  on  the  edge,  and  in  2 
hours  violet  throughout.  Olive  oil  gives  a  pale-yellow  passing 
into  greenish-yellow.  Linseed  oil  is  at  first  dark  reddish- 
brown  and  then  black. 

2.  Chandlery, — The  more  solid  fat,  stearin,  is  separated 
from  the  more  fluid  olein  by  pressure,  to  make  stearin-candles, 
or,  the  fats  being  decomposed,  the  more  solid  stearic  acid  is 
separated  from  buttery  or  fluid  acids,  to  make  stearic  acid 
lights.  Under  this  head  we  may  embrace  spermaceti  and 
wax.  There  is  but  little  novelty  offered  on  any  of  these 
points. 

Stearin,  £c. — To  separate  the  solid  from  the  more  fluid  fat 
in  palm  oil,  lard,  &c,  the  fats  are  granulated  and  pressed  cold 
in  bags  by  a  powerful  hydraulic  press,  the  olein  which  flows 
out  being  used  for  soap.  The  contents  of  the  bags  being 
again  granulated,  and  pressed  between  warm  plates  of  iron, 
the  balance  of  the  olein  with  some  margarin  and  stearin  is 
removed.     To  remove  color  from  the  stearin  thus  obtained,  it 
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is  fused  with  a  very  little  nitric  acid.  To  remove  still  further 
all  the  olein,  Morfit  proposed  mixing  it  with  a  little  oil  of  ter- 
pentine, and  then  pressing. 

See  Morfit's  "  Chemistry  Applied  to  the  Manufacture  of 
Soap  and  Candles."  According  to  Heintz  (Ber.  d.  Berl. 
Acad.)  stearin  from  mutton-suet  becomes  transparent  at 
124-126°,  but  does  not  fuse  before  144°. 

Candles  of  Fats  and  Rosin. — A  process  is  described  in  the 
Rep.  Pat.  Inv.  Oct.  1850,  for  mixing  some  20-30  per  cent. 
of  rosin  with  fatty  bodies  in  the  melted  state,  by  adding  sul- 
phuric acid  gradually,  heating  it  from  12  to  18  hours  so  as  to 
evolve  sulphurous  acid,  and  then  submitting  the  dark-brown 
crystalline  solid  to  distillation  by  heated  steam.  The  solid 
and  oily  portions  are  then  separated  by  pressure. 

Wax,  Test  of  Purity. — To  test  for  the  presence  of  stearic 
acid,  Geith  pours  over  2  drachms  wax  1  oz.  lime-water  diluted 
with  1  oz.  water.  If  the  acid  be  present,  the  liquid  loses  its 
alkalinity  and  remains  clear.  Buchner  proposes  fusibility 
and  specific  gravity,  as  an  approximate  test  of  the  presence 
of  stearic  acid  or  tallow.  Tallow  fuses  at  108°,  yellow  wax 
at  142°.  (Buchner's  Rep.  xliv.) 

Waxes. — Our  knowledge  of  the  composition  and  alliances 
of  the  waxes  has  been  much  enlarged  by  Brodie's  investiga- 
tions of  common  beeswax  and  Chinese  wax.  He  found  com- 
mon wax  to  consist  of  cerotic  acid  (formerly  ceriri),  soluble  in 
hot  alcohol,  of  the  composition  C64HV104,  therefore  of  the  fat 
acid  series  CnHn04 ;  and  of  palmitote  of  meliss-eiher  (for- 
merly myricin).  By  saponifying  myricin  he  obtained  palmitic 
acid  and  melissin,  which  last  has  the  formula  C^H^O, 
(^CnHn+^Oa),  or  that  of  an  alcohol.  By  the  action  of  lime 
and  potassa  on  melissin  he  obtained  the  corresponding  acid, 
melissic  acid  C^H^O^  Upon  examining  Chinese  wax,  he 
found  it  to  consist  chiefly  of  cerotate  of  cerote-ether, 
"■C^I^OjC^I^Og,  for  by  saponification  he  obtained  cerotic 
acid  CMHM04,  and  cerotin  (the  alcohol)  C^H^O,  (CnHn  +  ,0?). 
(Phil.  Mag.  Sept.  1848,  Amer.  Journ.  (2)  vii.  427.) 

os  li 
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2.  Saponification. 

Soap-boiling  consists  in  boiling  a  fat  with  alkali  and  water, 
whereby  the  fat  acid  unites  with  the  alkali  to  form  a  soap,  and 
glycerin  is  set  free.  The  soft  soaps  usually  contain  the 
glycerin,  but  it  is  removed  from  the  hard  soaps,  and  remains 
in  the  saline  solution.  Soaps  retain  variable  quantities  of 
water,  even  to  30  per  cent,  and  more,  when  they  appear  to 
be  dry.  Rosin  is  usually  added  to  make  the  common  yellow 
soaps,  but  it  can  hardly  be  called  an  adulteration,  as  it  pos- 
sesses some  detergent  properties. 

Irish  Moss  and  Salt  in  Soap. — (Lond.  Journ.  1849,  37.) 
To  a  strong  solution  of  Irish  moss  (lft)  to  6  galls,  water), 
made  by  a  short  ebullition  and  maceration  for  several  hours, 
and  run  through  sieves,  a  quantity  of  common  salt  is  added, 
lft>  to  each  4  galls.,  and  stirred  until  dissolved.  One  ton  of 
this  mixture  is  combined  with  5  tons  of  soap.  The  utility  of 
this  compound  is  not  clear. 

Oily  Acids. — When  wool  is  cleaned  by  alkali  in  water,  a 
portion  of  fat  is  removed,  and  in  order  to  get  the  oily  acids 
again  from  the  water,  Shearman  treats  the  water  with  sul- 
phuric or  muriatic  acid,  heats  the  fat  acid,  separated  from  the 
liquid,  to  212°  in  a  leaden  vessel,  saturates  the  free  acid  with 
chalk,  adds  hot  water,  stirs,  and  lets  it  settle  for  several  days, 
when  the  fat  can  be  drawn  off  clear.  It  may  be  reconverted 
into  soap  by  alkali. 

Perfumery  is  allied  to  soap-boiling,  which  in  fact  forms 
•part  of  this  art,  since  one  of  its  most  extended  applications 
is  to  perfume  soap.  The  perfumes  are  essential  oils,  some- 
times solid ;  usually  derived  from  the  distillation  of  odorous 
plants  or  parts  of  plants.  Many  of  them  are  simple  com- 
pounds of  carbon  and  hydrogen ;  others  contain  also  oxygen, 
and  a  few  sulphur.  It  is  probable  that  we  shall  be  enabled  to 
make  some  of  them  artificially  on  a  large  scale ;  for  through 
the  interesting  experiments  of  Wohler  and  Liebig,  it  was  shown 
how  oil  of  bitter  almonds  was  formed;   through  those  of 
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Procter  and  Cahours,  that  oil  of  winter-green  could  be  made 
artificially,  and  below  is  an  account  of  Deville's  having  pro- 
cared  oil  of  lemons  from  spirit  of  terpentine. 

Euential  Oils. — Van  Hess  has  given  the  following  table 
of  the  yield  of  essential  oils,  with  their  specific  gravities. 
The  oils  heavier  than  water  were  distilled  by  surrounding  the 
still  with  high-pressure  steam;  those  lighter  than  water  by 
blowing  steam  through  the  vegetable  matters. 

8p.  gray 

Oleum  anisi 201b yielded  5J  os.     0.977 

OL  tnia  stellati..  201b " 

OLcaUm.  arom..  Old  oil " 

"  65ft)  calamus,  of  a  previous  year....  " 

11  861b  new  calamus " 

OL  ctrni 12Jlb  of  last  year's  seeds " 

"  251b  fresh  seeds  from  the  Eifel " 

11  J  cwt.  Saxony  seeds " 

OLcaryophylL...  101b  Amboina  cloves,  at  6  distillations  " 

"  81b  Bourbon  cloves *' 

"  26R>  Dutch  cloves,  at  8  distillations..  " 

"  }  cwt.  clove-stems " 

OLcMs.cinnam..  |  cwt.  bruised  cinnamon " 

OL  etas,  nor 12Jlb " 

OL  fofaic. 101b •' 

OL  junip.  bacc...  441b  dried  ripe  berries " 

14  96ft)  fresh    "         "     " 

"  63ft)  unripe  "     " 

01.U?endul i  cwt  dried  flowers " 

Artificial  OH  of  Lemon. — Deville  (Comptes  Rendus,  1849) 
h*  shown  that  the  camphor  produced  by  the  action  of  chloro- 
nydric  acid  upon  oil  of  terpentine,  when  treated  with  potas- 
sium, yields  an  essential  oil  identical  in  odor,  boiling  point, 
density,  and  composition,  with  oil  of  lemon. 

OH  of  Bite. — Wagner  (Journ.  fur  Prac  Chem.  xlvi.)  has 
proven  by  experiments  that  the  oil  of  rue  (ruta  graveolens)  is 
Solved  from  cod-liver  oil  when  the  latter  is  acted  upon  by 
Mupharic  acid,  and  the  resulting  purplish  mass  saturated  with 
alkali  or  alkaline  earth.  Wagner  does  not  consider  it  a  pro- 
duct of  decomposition,  but  adopts  the  theory  of  Gerhardt  in 
considering  it  the  aldehyde  of  capric  acid  C^H^O,,  and  exist- 
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ing  as  such  naturally  in  the  oil.  He  draws  the  inference, 
therefore,  that  the  SO,  combines  with  the  aldehyde,  or  rather 
with  the  oxide  of  caprinyle  C^H^O,  and  that  this  compound, 
upon  the  addition  of  a  base,  is  decomposed,  and  aldehyde 
separates. 

Castoreum  Canadense. — F.  Wohler  has  by  recent  examina- 
tions (Liebig's  Annalen,  lxvii.)  confirmed  the  supposition  that 
the  odor  of  castor  is  due  to  the  presence  of  carbolic  acid.  He 
also  found  that  it  contains  salicin  and  benzoic  acid.  Carbolic 
acid  is  obtained  among  the  products  of  coal-tar. 

Adulteration  of  Attar  of  Rose. — Guibourt  (Journ.  de  Pharm. 
1849),  after  showing  the  unreliableness  of  the  physical  cha- 
racters, as  a  test  of  purity,  because  of  the  readiness  with 
which  they  may  be  imitated,  proposes  three  tests  for  dis- 
tinguishing the  true  attar.  The  usual  adulterants  are  oils  of 
rosewood  and  geranium.     They  may  be  detected  as  follows  : 

By  Iodine. — The  suspected  attar  is  placed  in  watch-glasses, 
under  a  bell,  along  with  a  capsule  containing  iodine.  The 
vapors  of  iodine,  after  some  hours,  condense,  and  form  a  brown 
areola  upon  the  oil,  if  adulterated,  but  do  not  change  its 
color,  if  pure.  On  exposure  to  air,  the  iodine  volatilizes,  but 
the  color,  in  either  case,  remains  unaltered. 

By  Nitrous  Acid. — This  serves  only  to  detect  the  oil  of 
geranium,  to  which  it  imparts  an  apple-green  color;  as  it 
tinges  the  attar  and  oil  of  rosewood  alike  dark-yellow. 

By  Sulphuric  Acid. — This  reagent  turns  all  three  of  the 
oils  brown,  but  the  attar  retains  the  purity  of  its  odor,  while 
that  of  the  oil  of  rosewood  is  rendered  more  perceptible ;  the 
geranium  oil,  at  the  same  time,  acquiring  a  strong  and  un- 
pleasant smell. 

Sandal  Wood. — According  to  Meier,  there  are  six  different 
substances  in  sandal-wood.  (Ch.  Gaz.  vii.  and  Archiv.  der 
Pharm.  lv.  and  lvi.) 

1.  Santalic  acid,  extracted  by  alcohol,  in  microscopic  prisms 
of  a  beautiful  red  tint,  soluble  in  alcohol  and  insoluble  in 
water,  and  forming  deep-violet  salts  with  the  alkalies. 

2.  Santalic  oxide,  also  extracted  by  alcohol;  a  brownish 
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mass,  soluble  in  alcohol  of  .863,  but  insoluble  in  water  and  cold 
ether. 

3.  Santalide,  extracted  by  water ;  a  dark-red  mass,  soluble 
in  ether  and  alcohol  of  .863,  but,  when  pure,  insoluble  in 
water. 

4.  Santaloide,  extracted  by  water  ;  a  yellowish  amorphous 
•miss,  soluble  in  cold  water  and  alcohol  of  .863,  but  insoluble 

in  ether. 

5.  Santaloidide,  extracted  by  water ;  a  dark-brown  resinous 
mass,  insoluble  in  water  and  ether,  and  only  slightly  so  in  cold 
alcohol. 

6.  Santalidide,  extracted  by  water ;  an  amorphous  brown 
mass,  soluble  in  water,  sparingly  so  in  boiling  alcohol  of  .912, 
and  insoluble  in  ether  and  cold  absolute  alcohol. 


3.  Illumination. 

The  fatty  bodies  and  resins  of  the  preceding  and  present 
classes,  together  with  bituminous  coals,  are  the  sources  of  ar- 
tificial light.  The  fats  are  generally  used  as  oils,  spermaceti 
oil,  whale  oil,  to  be  burned  in  lamps ;  or  the  more  fluid  por- 
tions of  fat,  as  lard  oil,  are  removed  by  pressure,  and  the  hard 
stearin  remaining  is  formed  into  candles ;  or  a  stearic  fat  is 
decomposed  by  alkali  and  acid,  so  that  stearic  acid  is  obtained 
to  be  made  into  candles.  Spermaceti  and  wax  are  also  burned 
in  the  form  of  candles.  Their  preparation  falls  under  a  pre- 
ceding division,  while  under  the  present  we  might  consider  their 
comparative  merits  as  sources  of  light ;  as  there  is,  however, 
little  of  novelty  to  offer  in  this  respect,  we  confine  ourselves 
to  improvements  in  the  gas  manufacture,  and  to  what  are 
termed  burning-fluids. 

1.  Illuminating  gas  is  obtained  by  throwing  bituminous 
coal,  grease,  or  rosin,  upon  a  red-hot  surface,  whereby  it  is 
resolved  into  new  compounds  by  an  internal  combustion;  into 
permanent  gases ;  vapors,  which  condense  into  aqueous  solu- 
tions and  tar;  and  coke,  which  remains.  The  coke  is  used  as 
fuel;  the  tar  is  either  distilled  to  obtain  ethereal  oils  and 
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pitch,  or  burned  to  make  lampblack ;  the  aqueous  solutions 
contain  ammonia,  and  are  sometimes  used  to  procure  it ;  the 
gas  is  a  mixture  of  carbohydrogens,  carbonic  oxide  and  acid, 
&c.  The  gas  is  freed  by  cooling  and  by  lime  from  sulphuretted 
hydrogen,  carbonic  acid,  suspended  tarry  matter,  cyanogen, 
Ac.  Since  the  proportion  of  carbohydrogen  determines  the 
illuminating  power  of  gas,  and  some  coals  yield  too  much  car- 
bonic oxide,  &c,  it  has  been  proposed  to  pass  the  gas  through 
volatile,  liquid,  and  solid  carbohydrogens,  of  which  it  will  take 
up  a  small  quantity  and  increase  its  luminosity :  this  is  termed 
naphthalizing.  Quite  recently,  hydrogen  has  been  used,  in  a 
naphthalized  condition,  but  we  may  doubt  its  success. 

Coal  Gf-as. — On  the  comparative  value  of  the  different  kinds 
of  coal  used  for  illumination,  and  on  methods  for  ascertaining 
the  value  of  the  gases,  see  an  article  by  Dr.  Fyfe,  in  Edin. 
Phil.  Journ.  xlv.  and  in  Amer.  Journ.  2d  ser.  vii.  77-86, 
157-167. 

Rosin  Gas. — A  variation  of  the  manufacture  of  gas  from 
rosin  is  patented  by  Robertson  (Lond.  Journ.  1849,  37),  in 
which  the  rosin,  mixed  with  sawdust  and  alkali  (lime,  &c), 
is  charged  into  iron  cases,  which  are  put  into  a  gas-retort  and 
heated  as  usual.  The  products  of  distillation  are  passed  into 
-a  second  retort  filled  with  lumps  of  coke,  brick,  &c,  and  heated 
to  cherry  redness.  To  make  gas  alone,  these  products  pass 
through  a  third  and  fourth  retort,  filled  with  brick,  coke,  &c, 
and  are  then  washed  and  purified  by  lime.  To  obtain  partly 
gas  and  partly  oily  matters,  the  vapors  issuing  from  the  first 
retort,  containing  coke,  &c,  are  passed  through  a  tank  con* 
taining  water,  where  oily  matter  deposits,  and  then  through 
the  washer  and  purifier.  The  oily  products  are  made  into  a 
grease  for  machinery  by  mixing  it  with  lime  and  finely  gra- 
nulated zinc.  Or,  the  oily  product  may  be  first  distilled  with 
water,  yielding  a  spirit,  which,  after  several  distillations  with 
a  little  lime,  becomes  colorless  and  thin,  and  is  used  for  illu- 
mination or  for  a  varnish. 

On  water  and  rosin  gas,  see  an  article  by  Prof.  Fyfe,  in  the 
Journ.  Fr.  Inst.  (3)  xx.  271,  819. 
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Purification  of  Gas. — All  the  sulphuretted  hydrogen  may 
be  removed  from  coal-gas  by  the  washers  and  lime  purifier, 
but  a  perfect  decomposition  may  also  be  effected  (according 
to  Croll,  Lond.  Journ.  1849)  by  passing  the  gas  through  a 
solution  of  sulphurous  acid,  whereby  water  is  formed  and  sul- 
phur deposited.  The  excess  of  sulphurous  acid  is  removed 
by  washers  and  the  dry  lime  purifier. 

Lanning's  process  (Ch.  Gaz.  viii.),  which  has  been  success- 
fully carried  out  at  the  Chartered  Company's  works,  is  said 
to  remove  from  illuminating  gas  every  trace  of  ammoniacal 
and  sulphuretted  impurity.  The  principal  agent  employed  is 
the  carbonic  acid  of  the  gas,  assisted  by  a  mixture  of  oxide 
of  iron  and  chloride  of  calcium.  The  latter  is  made  by  pre- 
cipitating solution  of  chloride  of  iron  with  lime  or  chalk,  and 
adding  sawdust  to  the  mass  to  render  it  permeable.  The  pre- 
cipitated iron  becomes  peroxidized  by  the  atmosphere  during 
the  progress  of  preparation.  In  its  transit  through  this  mix- 
ture, the  gas  loses  its  impurities  in  the  following  manner. 
The  chloride  of  calcium  contained  in  it  acts  by  its  hygroscopic 
property  as  an  absorbent  or  solvent,  and  thus  promotes  the 
contact  of  the  foul  matters  with  the  disinfecting  material. 
The  peroxide  of  iron  takes  the  sulphur  of  the  hydrosulphuret 
of  ammonia  and  becomes  sesquisulphuret,  at  the  same  time 
wrrendering  its  oxygen  to  the  eliminated  hydrogen  to  form 
water.  The  ammonia  set  free  immediately  unites  with  the 
carbonic  acid  as  carbonate,  and  this  latter  salt  exchanges  bases 
with  the  muriate  of  lime  as  fast  as  it  is  produced.  A  portion 
of  it,  however,  forms  sulphate  with  the  spontaneously  gene- 
fated  sulphuric  acid. 

The  mixture  may  be  repeatedly  regenerated  by  exposure  to 
air,  and  thus  made  serviceable  for  new  operations.  When  it 
becomes  surcharged  with  ammoniacal  salt,  the  latter  must  be 
removed  by  washing  with  water.  In  the  original  mixture,  the 
lime-salt  was  a  chloride,  whereas  after  usage  it  becomes  sul- 
phate ;  thus,  the  sesquisulphuret  of  iron  in  contact  with  air 
changes  into  sulphate  by  the  absorption  of  oxygen,  and  this 
sulphate,  reacting  upon  the  carbonate  of  lime  thrown  down 
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from  the  muriate  by  the  carbonate  of  ammonia,  becomes  sub- 
carbonate,  and  ultimately  sesqui  or  peroxide  of  iron. 

According  to  the  inventor,  the  sulphuret  of  carbon  is  also 
removed  during  the  operation,  and  the  illuminating  power  of 
the  gas  thus  augmented  about  8  per  cent.,  with  but  slight 
expense  for  material  and  a  great  economy  as  to  wear  and 
tear  of  apparatus. 

Gas-lime. — Graham's  examination  of  gas-lime  exposed  to 
the  air  for  a  few  hours  after  use,  was  composed  of — 

Hyposulphite  of  lime 12.30 

Sulphite  "       14.57 

Sulphate  "       2.80 

Carbonate  "        14.48 

Caustic  lime 17.72 

Free  sulphur 5.14 

Sand 0.71 

Water 32.28 

100.00 

In  this  state  it  is  well  adapted  to  the  preparation  of  hypo- 
sulphite of  soda,  for  which  purpose  it  is  extracted  with  water, 
the  solution  decomposed  by  carbonate  of  soda,  and  evaporated 
to  crystallization.  The  hyposulphite  of  soda  thus  obtained 
may  be  used  for  the  daguerreotype,  and  might  possibly  be 
used  instead  of  common  salt  to  extract  silver  from  its  ores. 
By  proper  calcination,  gas-lime  may  be  converted  into  a  mix- 
ture of  nearly  equal  parts  of  sulphate  and  carbonate  of  lime, 
in  which  state  it  may  be  employed  in  agriculture  and  other 
arts.  (Rep.  Pat.  Inv.  1845.)  Eisner  draws  attention  to  its 
value  for  removing  hair  from  hides. 

Naphthalizing  Gas. — Among  the  many  patents  for  naph- 
thalizing  gas,  is  one  in  Lond.  Journ.  xxxvii.  Aug.,  in  which 
the  heat  of  the  burning  jet  is  communicated  by  metal  to  a 
vessel  containing  a  hydrocarbon.  The  gas,  in  passing  through 
this  vessel,  takes  with  it  a  portion  of  the  hydrocarbon,  passes 
into  a  sphere  over  the  jet,  where  it  is  heated,  and  then  passes 
out  at  the  jet.     It  is  supposed  to  yield  a  whiter  light.     There 
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are  other  inventions  for  the  same  purpose,  and  doubtless  some 
will  be  made  of  great  practical  value;  but  it  would  be  much 
more  desirable  that  gas,  capable  of  yielding  the  fullest  in- 
tensity of  light,  should  be  made  at  the  gas-works.     The  con- 
sumer should  be  saved  the  trouble  of  making  his  own  light. 
Whether  there  be  any  advantage  in  heating  gas  previous 
to  its  combustion  in  the  naphthalizing  process  or  not,  we 
offer  a  suggestion  by  way  of  improvement.      The  vessel  to 
be  heated  over  the  jet  might  be  concave  underneath,  provided 
with  a  tube  passing  off  from  the  highest  point  of  the  concavity 
into  the  open  air,  or  chimney,  so  that  it  would  carry  off  the 
products  of  combustion.     The  heated  vessel  might  be  a  double 
cylinder  or  a  cylindrically  wound  spiral  tube. 

Hydrogen  for  Illumination. — Various  processes  have  been 
devised  or  adopted  for  obtaining  light  by  means  of  hydrogen : 
and  this  gas  is  obtained  for  the  purpose  by  one  of  three 
methods,  in  each  of  which  cases  water  is  decomposed,  by 
incandescent  iron  or  coal,  or  magnetic  force.     1.  Vertical  iron 
pipes  are  filled  with  scrap-iron,  and  heated  externally  to  a 
high  temperature ;  steam  is  introduced,  forming  oxide  of  iron 
and  liberating  hydrogen,  which  passes  into  a  gas-holder.     In 
order  to  reduce  the  oxide  of  iron  to  the  metallic  state,  to  be 
again  subjected  to  the  action  of  steam,  carbonic  oxide  gas  is 
passed  through  the  heated  pipes,  and  becomes  carbonic  acid, 
which  escapes.     The  carbonic  oxide  is  obtained  by  passing 
the  waste  gases  of  the  fire  through  a  fire  or  ignited  carbon. 
Instead  of  carbonic  oxide,  carburetted  hydrogens  may  be  em- 
ployed, such  as  tar,  &c. 

2.  Another  method  for  obtaining  hydrogen,  mixed  with 
carbonic  oxide  and  other  gases,  is  to  pass  steam  through  or- 
dinary gas-retorts  charged  with  carbonaceous  matters,  brought 
to  a  state  of  high  ignition,  whereby  these  gases  are  generated 
together  with  carbonic  acid.  A  purifier  serves  to  remove  the 
carbonic  acid  from  the  combustible  gases. 

3.  By  means  of  a  magnetic  battery,  hydrogen  and  oxygen 
are  separately  liberated  from  decomposed  water. 

In  order  to  utilize  the  hydrogen,  &c,  obtained  by  any  of 
P 
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these  methods,  the  flame  as  it  issues  from  a  jet  may  be  directed 
upon  a  wick  of  fine  platinum  wire,  whose  incandescence  will 
produce  the  desired  illuminating  effect.  Another  method  is 
to  naphthalize  the  hydrogen,  i.  e.  to  pass  it  through  a  liquid 
or  over  a  solid  hydrocarbon  (such  as  naphtha  or  naphthalin), 
or  to  mix  it  with  the  vapor  of  a  hydrocarbon,  in  all  which 
cases  its  illuminating  property  depends  on  the  same  causes  as 
in  all  ordinary  cases  of  combustion  for  light,  viz.  the  inflamma- 
tion of  hydrogen  and  the  precipitation  and  momentary  in- 
candescence of  carbon  in  the  flame. 

2.  Burning-fluids. — These  are  generally  solutions  of  cam- 
phine  (purified  spirit  of  terpentine)  in  alcohol,  and  are  burned 
in  lamps  constructed  for  the  purpose.  Their  danger  has 
been  pointed  out  from  year  to  year  by  one  of  the  writers,  in 
public  lectures  delivered  in  the  Franklin  Institute,  in  Phila- 
delphia ;  yet  such  is  the  neatness  of  these  illuminating  liquids, 
their  convenience  and  brilliancy,  that  they  continue  to  be 
used  until  a  serious  accident  awakens  the  public  to  a  sense  of 
their  danger.  But  the  disaster  serves  only  to  deter  those  from 
their  use  who  were  more  immediately  affected  by  it.  There 
is  no  doubt  that  burning-fluids  may  be  safely  used  by  those 
who  understand  the  conditions  of  their  explosiveness,  or  who 
exercise  care  in  their  use ;  but  since  their  tendency  to  explo- 
sion cannot  be  prevented,  and  since  knowledge  and  care  will 
not  generally  attend  their  use  by  tl*3  public,  they  should  be 
abandoned. 

Let  us  not  however  abandon  the  idea  of  finding  a  liquid 
which  shall  possess  the  requisite  qualities  of  cleanliness,  cheap- 
ness, illumination,  and  freedom  from  danger.  Sperm-oil  pos- 
sesses the  last  two  qualities ;  burning  fluids  the  first  three ; 
lard-oil  is  cheap  and  free  from  danger,  but  is  not  cleanly,  is 
too  liable  to  congeal  in  winter,  and  is  apt  to  clog  the  wick. 
Naphtha  is  very  little,  if  at  all,  liable  to  explosion,  but  it 
contains  an  excess  of  carbon,  and  it  is  too  apt  to  smoke  when 
burned  in  an  ordinary  lamp.  Since  sperm-oil  has  a  high 
illuminating  power  and  is  free  from  danger,  we  may  yet  hope 
to  discover  a  liquid  which  shall  possess  these  properties  to- 
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gether  with  cleanliness  and  cheapness  combined.  May  not 
such  a  liquid  be  found  among  the  products  from  the  distillation 
of  coal,  to  be  used  either  by  itself  or  in  conjunction  with 
other  substances  ? 

3.  Apparatus  for  Illumination. — We  have  nothing  novel  to 
present  in  relation  to  lamps  and  jets,  except  a  remark  upon 
reflectors. 

Reflectors  are  found  to  increase  the  ordinary  effect  of  a 
light  in  proportion  to  the  perfection  of  their  reflecting  surface 
and  their  approach  to  a  parabolic  form  ;  but,  being  constructed 
of  metal,  they  are  expensive.  Eempton  (Lond.  Journ.  1849, 
330)  proposes  making  earthenware  reflectors  of  a  good  form, 
and  then  lustring  their  reflecting  surface  in  the  usual  manner. 
Clay-ware  is  undoubtedly  an  excellent  material  for  giving  a 
good  form  to  a  reflector,  as  it  is  readily  and  cheaply  made,  and 
retains  its  shape  tolerably  well  during  burning.  But  the  new 
method  of  precipitating  silver  from  solution,  with  a  brilliant 
surface,  might  advantageously  be  substituted  for  the  method 
usually  adopted  for  lustring  pottery  with  silver. 


VII.  SITEPSICS. 

The  present  class  embraces  arts  which  are  exclusively  con- 
fined to  the  preparation  of  food,  or  which  prepare  substances 
largely  used  in  the  preparation  and  preservation  of  food, 
both  solid  and  liquid,  and  likewise  used  in  the  arts  generally. 

1.  Preparation  of  Farina  and  Sugar. 

Flour,  starch,  and  sugars,  are  employed  both  as  food  and 
in  the  arts. 

1.  Starch  is  extracted  from  roots,  as  the  potato,  arrow-root, 
or  from  grain,  wheat,  rice,  corn,  by  washing  over  and  collect- 
ing the  finely  suspended  sediment.  There  are  different  kinds 
of  starch,  but  even  the  same  kind,  as  that  obtained  from  the 
above-named  substances  is  supposed  to  be,  differs  in  its  pro- 
perties so  far  that  it  is  desirable  to  distinguish  one  from  the 
other.  The  form  of  the  grain  under  a  powerful  microscope 
is  one  mean  of  distinguishing  them,  and  probably  the  best. 

Starchy  Wheat  and  Potato. — Redwood  has  given  the  follow- 
ing method  of  distinguishing  them.  If  wheat-starch  be  ground 
well  in  a  mortar  with  water,  then  filtered,  and  the  filtrate 
tested  with  tincture  of  iodine,  it  strikes  a  yellow  or  reddish, 
but  not  a  blue  color,  whereas  potato-starch,  similarly  treated, 
strikes  a  blue  color. 

Instead  of  soda-ash  liquor  to  steep  grain  in,  it  is  proposed 
to  use  quicklime  and  salt.  (Lond.  Journ.  xxxvi.  391.) 

Amidulin. — Schulze  applies  this  name  to  a  substance  of 
the  same  elementary  composition  with  starch,  and  forming  the 
transition  substance  preceding  all  the  transformations  of  starch 
into  dextrin.  It  is  perhaps  identical  in  composition  with 
Jacquelin's  amylum  granules ;  is  soluble  in  hot  and  insoluble 
in  cold  water,  and  reacts  with  iodine  like  starch.  (Journ.  fur 
Prac.  Chem.  xliv.  and  Gh.  Gaz.  vi.) 
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Bleaching  Ghims. — Picciotto  describes  a  process  for  de- 
colorizing Arabian  gums  (Lond.  Journ.  1849),  by  dissolving 
them  in  a  strong  solution  of  sulphurous  acid,  distilling  off 
part  of  the  acid,  and  precipitating  the  balance  by  carbonate 
of  baryta,  and,  after  filtering,  evaporating  to  dryness.  Or, 
the  gums  may  be  decolorized  and  cleansed  by  adding  hy- 
drated  alumina  to  their  solution,  filtering  and  evaporating. 
If  the  gums  are  to  be  used  for  medicinal  or  alimentary 
purposes,  the  use  of  baryta  is  highly  objectionable,  and  in- 
deed for  most  purposes  the  decolorization  is  a  matter  of  minor 
importance.  « 

2.  Sugar, — When  starch  is  acted  upon  by  sulphuric  acid  or 
diastase  in  water,  it  is  converted  into  a  sugar,  called  starch- 
sugar,  which  seems  to  be  identical  with  grape-sugar.  Cane- 
sugar  treated  with  acids  is  resolved  into  the  same  kind ;  but  we 
have  not  as  yet  succeeded  in  producing  cane-sugar  from  grape 
or  starch-sugar.  There  is  room  for  extended  observation  in 
the  changes  suffered  by  the  sugars,  both  in  relation  to  science 
and  to  practice. 

Test*  for  Sugars. — G.  Reich  thug  distinguishes  between  dif- 
ferent kinds  of  sugar.  (Gewerbvereinsbl.  d.  Provinz  Preussen, 
1846.)    If  a  hot  concentrated  solution  of  bichromate  of  po- 
tassa  be  added  to  molasses  (cane-sugar  molasses),  in  a  test-tube, 
and  heated  to  boiling  by  a  spirit  lamp,  an  energetic  action 
takes  place  between  them  after  removing  the  flame,  until  the 
liquid  has  assumed  a  beautiful  green  color  from  oxide  of 
chrome,  which  is  rendered  more  distinct  by  dilution  with  water. 
Starch-molasses  produces  no  change  whatever,  under  similar 
circumstances.     Even  when  common  molasses  is  mixed  with 
f-J  starch-molasses,  no  change  is  produced,  or  if  it  be,  it  does 
not  exhibit  the  fine  green  color  of  pure  cane-molasses.    A  solu- 
tion of  the  bichromate  is  not  acted  on  by  syrup  (a  solution)  of 
cane-sugar,  and  hence  molasses-sugar  shows  itself  distinct  in 
kind  from  the  two  others. 

A  solution  of  nitrate  of  cobalt  is,  according  to  Reich,  a  good 
mean  of  distinguishing  cane  and  grape  sugars.     A  strong 

eolation  of  cane-sugar,  treated  with  fused  potassa,  heated  to 
r2 
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ebullition,  diluted  with  water,  and  then  treated  with  a  few 
drops  of  nitrate  of  cobalt  solution,  yields  a  bluish-violet  pre- 
cipitate, which  after  some  time  has  a  greenish  color.  A  con- 
centrated solution  of  starch-sugar,  similarly  treated,  yields  a 
dirty,  light-brown  precipitate ;  or,  if  dilute,  remains  clear.  A 
very  small  quantity  of  starch-sugar  contained  in  cane-sugar 
prevents  the  violet  precipitate  by  nitrate  of  cobalt. 

Chevallier  tests  the  presence  of  starch-sugar  in  cane-sugar 
by  warming  the  solution  with  caustic  potassa,  whereby  a  greater 
or  less  quantity  of  the  former  produces  a  red  or  yellow  color- 
ing. According  to  Cotterau,  all  the  caustic  alkalies,  including 
ammonia,  produce  this  effect,— even  their  carbonates,  but  not 
their  bicarbonates, — and  hence  he  proposes  starch-sugar  as  a 
test  for  the  presence  of  neutral. 

Maumenfe  (L'Institut,  No.  846,  and  Silliman's  Journ.  1850) 
proposes  bichloride  of  tin  as  a  reagent  for  detecting  the  pre- 
sence of  sugar  in  urine ;  the  test-cloth  is  made  of  white  merino, 
saturated  with  diluted  tin  solution,  drained  and  dried  in  a 
water-bath.  This  cloth,  when  spotted  with  urine  and  held 
over  a  heated  coal,  turns  black  in  the  moistened  places  if 
sugar  is  present ;  whereas  the  stain  of  ordinary  urine  is  not 
darkened.  The  reaction  is  due  to  the  dehydration  of  the 
sugar,  highly  carbonated  caramel  being  formed. 

The  author  suggests  the  possibility  of  forming  a  useful 
brown  pigment  by  the  above  reaction. 

Quantitative  Test  for  Cane-sugar. — Peligot's  method  de- 
pends upon  the  definite  constitution  of  sugar-lime,  its  greater 
solubility  in  water  than  lime  alone,  and  the  unalterability  of 
this  solution  by  heat.  Soubeiran  had  found  that  sugar-lime 
consisted  of  3  eq.  lime  to  2  eq.  sugar,  i.  e.  84  pts.  lime  to 
342  pts.  sugar,  or  1  :  4.  10  grm.  sugar  are  dissolved  in  75 
cub.  centimetres  water,  ground  up  with  10  grm.  slacked  lime, 
filtered,  and  again  filtered  through  the  lime.  10  cub.  cent, 
of  the  filtrate,  diluted  with  2-3  decilitres  water,  and  tinctured 
with  a  little  litmus,  are  carefully  neutralized  by  a  measured 
volume  of  dilute  sulphuric  acid  (21  grm.  oil  of  vitriol  in  1  litre 
water),  and  the  quantity  of  acid  used  noted.     It  gives  the 
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quantity  of  lime  neutralized,  and  from  the  above  proportion 
the  quantity  of  sugar  present. 

If  cane-sugar  is  to  be  examined  for  starch  or  grape-sugar, 
one  test  is  made  as  above,  and  another  test  in  which  the  liquid 
is  heated  to  212°,  and  then,  when  cool,  tested  with  the  acid. 
The  lime  solution  with  cane-sugar  becomes  cloudy  by  heat, 
but  clarifies  on  cooling,  while,  if  grape-sugar  were  present,  it 
becomes  brownish-yellow,  and  requires  much  less  acid  for 
neutralization.  Indeed,  a  decilitre  of  starch-sugar  solution 
requires  4  cub.  cent,  of  the  test-acid,  or  just  as  much  as  lime- 
water  itself.  Cane  juice  may  be  similarly  tested  after  con- 
centration to  6-8°  Beauine*.  (Le  Technologiste,  1846.) 

One  of  the  best  means  of  determining  the  quantity  of 
cane-sugar  present  in  a  solution  is  an  instrument  for  showing 
circular  polarization  in  liquids,  a  full  description  of  which  will 
be  found  in  a  Report  to  Congress  by  Prof.  R.  S.  McCulloh, 
made  several  years  since. 

Honey. — Soubeiran's  (Comptes  Rendus,  1849)  examination 
of  honey  proves  that  it  consists  of — 1.  Glucose,  or  granular 
sugar ;  2.  A  right-rotating  sugar,  alterable  by  acid ;  3.  A 
left-rotating  sugar.  In  the  original  paper,  the  author  has 
given  some  distinctive  characteristics  of  each,  and  promises 
the  results  of  further  investigations  as  soon  as  completed. 

Purification  of  Money. — Andrews  method  of  purifying  honey 
is  simple,  and  is  said  to  be  efficient.  Three  sheets  of  white 
bibulous  paper  are  doubled  up  and  put  into  25ft)  honey,  diluted 
with  half  its  weight  of  water,  and  the  whole  boiled  over  a 
gentle  fire,  until  the  paper  is  dissevered  into  a  pulp.  After 
cooling,  the  liquid  is  filtered  through  a  woollen  cap  or  cone, 
and  evaporated  gently  to  the  consistence  of  honey. 

Refining  Sugar. — Much  has  been  lately  said,  and  some 
patents  issued  (Lond.  Journ.  Sept.  1850)  for  clarifying  and 
defecating  saccharine  solutions  by  the  use  of  salts  of  lead, 
and  ingenious  processes  have  necessarily  followed  for  removing 
from  the  solutions  every  trace  of  lead.  But  we  must  express 
an  unqualified  disapproval  of  all  poisonous  materials  in  the 
preparation  of  substances  used  as  articles  of  diet.     The  ma* 
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nufacturer  might  at  first  test  his  liquors  and  sugars  with  all 
possible  care,  to  insure  the  removal  of  every  trace  of  lead,  but 
can  he  be  sure  that  the  same  nicety  will  be  observed  when  he 
transfers  this  operation  to  workmen  ?  If  a  chemist  were  em- 
ployed, might  not  his  tests  sometimes  deceive  him  ?  Now,  it 
may  be  shown  that  a  very  minute  dose  of  lead,  frequently 
repeated,  will  produce  deleterious  effects  on  the  system ;  and 
yet  such  traces  are  apt  to  elude  the  vigilance  of  even  an  ex- 
perienced chemist,  when  he  is  called  upon  to  repeat  his  tests 
day  after  day.  In  the  patent  referred  to  (Lond.  Journ.  Sept. 
1850),  the  collection  of  sulphite  of  lead  as  a  pigment  is  too 
trivial  to  notice  further. 

Acetate  of  alumina  may  be  safely  used  in  defecating  sac- 
charine solutions  (see  Oxland's  patent,  Lond.  Journ.  Sept. 
1850),  but  whether  efficient  or  not,  is  to  be  tried.  It  is  probable 
that  it  will  answer  a  good  purpose  in  part,  from  the  ac- 
knowledged effect  of  aluminous  solutions.  In  the  above 
patent,  the  remainder  of  alumina  is  thrown  down  by  a  solution 
of  tannin.  The  two  substances  are  stated  to  be  used  either 
before  or  after  neutralization  by  lime  in  the  case  of  cane  juice 
or  beet-root  juice.  The  acetate  of  alumina  is  easily  made  by 
precipitating  sulphate  of  alumina  by  alkali,  washing  thoroughly 
and  dissolving  the  moist  precipitate  in  vinegar.  It  is  stated 
that,  on  trial,  4ft)  of  alumina  were  sufficient  for  one  ton  of 
sugar. 

Another  patented  process  (Rep.  Pat.  Inv.  July,  1850)  for 
.clarifying  cane  juice  and  sugar  solutions,  is  the  use  of  sul- 
phate of  alumina  with  chalk  and  silex.  The  process  seems  to 
be  not  well  digested,  and  there  is  a  liability  of  leaving  some 
soluble  sulphate  in  solution,  which  tends  to  injure  sugar  upon 
evaporation. 

Extraction  of  Sugar. — Melsen's  novel  process  (Gard.  Ghron. 
1849)  for  extracting  sugar  from  cane  juice,  consists  in  the  use 
of  sulphurous  acid  combined  with  lime,  forming  a  bisalt.  Its 
presence  arrests  the  action  of  the  air,  and  thus  prevents  the 
development  of  any  ferment.  In  accomplishing  so  much,  it 
obviates  all   the  difficulties  heretofore  experienced,   in  the 
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manufacture  of  sugar,  by  the  too  rapid  decomposition  of  the 
erode  juice,  in  warm  climates. 

It  is  to  be  poured  in  cold  solution  upon  the  cane,  as  it  passes 
through  the  mill,  so  as  to  insure  its  intimate  mixture  with  the 
expressed  juice.  Here  it  exerts  its  antiseptic  property,  and 
also,  by  its  great  affinity  for  oxygen,  intercepts  the  action  of 
that  gas  upon  the  constituent  of  the  juice.  Its  influence  does 
not,  however,  stop  here,  for  when  the  mixture  is  heated  to 
212°,  the  caseum,  albumen,  and  analogous  nitrogenous  matters 
separate  as  a  coagulum,  and  the  liquid  becomes  materially 
blanched.  Thus  it  acts  also  as  a  defecating  and  bleaching 
agent.  It  likewise  prevents  the  formation  of  any  new  coloring 
matter  by  the  action  of  air  upon  the  pulp,  insures  a  more 
perfect  crystallization  without  the  necessity  of  haste,  decreases 
the  amount  of  molasses,  and  yields  nearly  double  the  quantity 
of  sugar  obtained  by  the  old  methods. 

The  sulphurous  acid,  in  exerting  this  beneficial  influence, 
absorbs  oxygen  and  becomes  sulphuric  acid,  and  as  this  latter 
would  transform  the  cane  into  grape-sugar,  the  lime  base  is 
necessary  to  neutralize  and  convert  it  into  insoluble  sulphate 
of  lime  as  fast  as  it  is  formed. 

'  The  sulphurous  taste  adhering  to  the  sugar  may  be  removed 
by  crushing  and  exposing  it  to  the  air.  A  more  effectual  way 
is  to  refine  it  until  its  weight  is  decreased  one-tenth.  A  very 
white  and  pure  sugar  is  thus  obtained. 

It  may  be  observed,  in  regard  to  the  reason  given  for  having 
*  «oft  of  sulphurous  acid,  that,  if  the  acid  were  oxidized,  we 
would  have,  it  is  true,  the  insoluble  sulphate  of  lime,  but  also 
free  sulphuric  acid.  According  to  Ludersdorff  this  free  acid 
w  not  injurious. 

The  English  patent  for  Melsen's  process  appears  in  the 
Lond.  Journ.  xxxvi.  229.  The  accompanying  propositions 
and  claims,  for  the  use  of  baryta  or  oxide  of  lead,  are  objec- 
tionable, for  the  reasons  stated  below. 

Ludersdorff '8  method,  especially  applicable  to  beet-sugar,  is 
Wed  upon  the  fact,  determined  by  experiment,  that  juice  con- 
fei&s  two  kinds  of  extraneous  matters,  of  opposite  chemical 
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relations.     The  use  of  both  an  acid  and  an  alkali  are  therefore 
required  for  effectual  defecation. 

The  freshly-rasped  pulp  is  to  be  mixed  with  3^alJ  of  its 
weight  of  sulphuric  acid.  All  oxidation  (?)  is  thus  prevented 
and  the  quantity  of  juice  increased,  while  the  pulp  retains  its 
whiteness.  Three  per  cent,  of  plastic  clay  is  added  to  the 
juice  to  remove  its  cloudiness,  and  at  the  end  of  twelve  hours 
separated  by  filtration.  The  filtrate,  which  runs  through  per- 
fectly limpid,  is  entirely  proof  against  viscous  fermentation, 
but  still  contains  foreign  matters,  which  are  to  be  removed  by 
the  usual  process  of  heating  with  milk  of  lime.  The  juice, 
thus  defecated,  yields  by  evaporation  and  crystallization,  a 
very  fair  sugar  without  the  use  of  boneblack. 

Phosphoric  would  be  preferable  to  sulphuric  acid,  were  it 
less  costly.  The  use  of  the  latter  is  attended  with  several 
serious  disadvantages ;  one  of  which  is  the  difficulty  in  re- 
moving the  sulphate  of  lime  formed,  and  another  in  preventing 
injury  to  the  juice  at  the  temperature  167°  F.  required  for 
its  rapid  filtration.  Both  of  these  might  probably  be  obviated 
by  the  substitution  of  phosphoric  acid.  See  details  in  Lond. 
Journ.  xxxvi.  403. 

Sugar-filters. — For  filtering  saccharine  and  other  liquids,  a 
patent  appears  in  the  Lond.  Journ.  xxxvi.  107,  in  which  a 
cycle  of  filters  is  used,  the  bottom  of  each  being  connected 
by  a  pipe  with  the  top  of  the  next.  The  first  liquor  is  run 
into  that  one  longest  in  use,  and  passes  successively  through 
the  others.  One  is  always  out  of  use,  and  being  prepared 
with  a  fresh  charge  of  boneblack. 

A  filter  of  cotton  for  sugar  solutions  is  described  in  Lond. 
Journ.  1849.  About  2Jft>  of  raw  cotton  are  drenched  with 
hot  water  and  allowed  to  remain  in  water  for  12  hours.  A 
little  chalk  and  starch,  with  a  boiling  heat  and  skimming,  are 
used  to  remove  a  portion  of  the  impurities.  The  drenched 
cotton  is  then  put  on  the  slat-bottom  of  a  cylinder  or  conical 
filter  and  a  little  water  poured  through,  which  is  run  off  by  a 
cock  under  the  false  bottom.  The  sugar  solution  is  next 
•poured  on  the  filter,  and,  after  passing  through,  ia  immediately 
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boiled  down  to  crystallization.  The  sugar  adhering  to  the 
cotton  is  washed  out  and  added  to  the  blow-up ;  the  impurities 
remain  in  the  cotton. 

A  late  improvement  in  refining  sugar  is  the  employment 
of  centrifugal  force  for  driving  out  the  syrup  from  the  crys- 
talline grains  of  sugar.  For  this  purpose,  the  syrup,  with  the 
grains  formed  in  it,  is  led  into  a  drum  fixed  on  a  vertical  shaft, 
with  its  circumference  formed  by  wire-gauze.  The  drum  being 
made  to  revolve  with  rapidity,  2000  times  per  minute,  the 
liquid  mass  is  driven  by  centrifugal  force  to  the  circumference, 
where  the  grains  are  detained  by  the  gauze  and  the  liquid 
oozes  through  on  the  outside.  It  is  a  constantly  acting  force, 
and  it  would  seem  as  if  the  same  effect  might  be  produced  by 
a  broad  and  shallow  filter,  the  lower  part  of  which  should  be 
partially  exhausted  by  an  engine. 


2.  Fermentation. 

Practically,  we  have  only  to  consider  the  manufacture  of 
alcohol  and  vinegar,  but  the  consideration  of  fermented  liquors 
generally  may  be  introduced.     Vinegar  is  now  chiefly  made 
from  alcoholic  liquids  by  simple  oxidation,  and  the  process  is 
•  beautiful  gift  from  chemical  science  to  the  arts.     As  there 
is  nothing  new  in  relation  to  the  vinegar  process,  we  offer  a 
few  observations  in  regard  to  the  nature  of  fermentation,  to 
alcohol  and  wines.    We  notice  a  large  work  on  Fermentation, 
issued  in  Germany,  entitled  "  Gahrungschemie  in  3  Banden, 
1845,  raid  4ter  (Supplement)  Band,  1847,"  by  Prof.  C.  Balling. 
Fermentation. — According  to  Helmholz's  experiments,  sub- 
stances capable  of  undergoing  fermentive  changes  in  common 
air,  do  not  suffer  them  if  the  air  have  been  previously  ignited ; 
from  which  he  drew  and  confirmed  a  formerly  advanced  opinion 
that  fermentations  arise  from  the  exhalations  of  matter  in  the 
act  of  fermentation,  whose  germs  or  seed  are  conveyed  to 
fresh  matter  capable  of  these  changes,  and  impart  to  it  their 
own  character ;  and  that  these  germs  being  destroyed  by  heat, 
such  air  will  not  produce  fermentation. 
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Mitscherlich's  experiments  lead  to  a  similar  conclusion. 
(Berzelius  Jahresb.  1846.)  The  fermentable  substances  were 
put  into  flasks  with  water,  and  boiled  to  destroy  the  vitality 
of  seed.  One  flask  was  left  open,  and  the  other  closed  with 
filtering  paper,  pasted  tightly  around  the  edges.  The  open 
flask  soon  showed  signs  of  fermentation  in  the  formation  of 
mould ;  while  the  other  did  not  exhibit  any  such  change  in  the 
course  of  months,  the  paper  apparently  filtering  off  the  germs 
from  the  air  which  entered  the  vessel. 

Doppning  and  Struve,  repeating  Helmholz's  experiments, 
drew  the  conclusion  that  all  nitrogenous  substances  undergo 
decomposition,  even  in  air  previously  ignited,  and  that  it  is 
chiefly  prevented  or  diminished  by  a  boiling  temperature. 
They  also  observed  that  paper,  straw,  and  other  porous  bodies 
may  be  fermented  without  the  presence  of  a  ferment,  but 
that  the  resulting  product  is  butyric  acid  and  not  alcohol. 
The  same  fermentation  occurs  when  solutions  of  sugar  are 
brought  in  contact  with  powdered  charcoal  or  sulphur,  but 
in  the  latter  case,  a  little  tartrate  of  ammonia  should  be  added. 
(Bullet,  de  St.  Petersbourg,  1847.) 

Action  of  Ferment  on  Sugar. — Dubrunfault's  examination 
of  the  changes  suffered  by  cane-sugar,  in  the  fermenting  pro- 
cess, previous  to  the  formation  of  alcohol  and  carbonic  acid, 
led  him  to  the  following  conclusions.  The  altered  cane-sugar 
(or  its  analogous  grape-sugar  or  fruit-syrup)  is  not  a  simple 
variety  of  sugar ;  only  a  certain  quantity  of  it  becomes  glu- 
cose by  crystallization,  the  residue  polarizing  to  the  left  with 
the  same  power  that  the  separated  grape-sugar  polarizes  to 
the  right.  In  the  vinous  fermentation  of  the  altered  sugar, 
that  whieh  disappears  in  the  first  part  of  the  process  is  op- 
tically neutral,  while  the  sugar  which  disappears  last  polarizes 
strongly  to  the  left.  No  one  sugar  is  exclusively  decomposed 
before  another  in  fermenting  mixed  sugars.  The  sugar  pro- 
duced from  starch,  by  the  action  of  malt,  is  not  identical  with 
grape-sugar ;  for  the  former  is  less  soluble  in  alcohol,  less 
liable  to  change  by  ebullition,  or  the  alkalies,  and  its  polarizing 
power  is  three  times  that  of  the  latter.     The  optical  deflecting 
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powers  of  such  quantities  of  grape-sugar  solution,  kept  for  a 
long  time,  of  freshly  dissolved  grape-sugar,  of  starch  malt- 
rogar,  and  of  dextrine,  as  will  all  give  the  same  quantity  of 
alcohol,  are  in  the  ratio  of  1  :  2  :  3  :  4.  (Journ.  Prac.  Ghem. 
xE  418.) 

Alcohol  and  Water. — Townes  gives  the  following  results  of 
his  experiments  to  determine  the  specific  gravity  of  mixtures 
of  alcohol  and  water.  Column  A  shows  the  percentage  of 
alcohol  by  weight  in  the  mixture,  and  B  the  spec.  grav.  at  60°. 
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75 
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Alcoholometers. — Two  instruments  have  been  invented  for 
determining  the  proportions  of  alcohol  in  liquids  containing 
substances  in  solution  which  increase  the  spec.  grav.  of  the 
liquids,  in  which  case  the  indications  of  a  hydrometer  are  not 
to  be  relied  on.  The  principle  of  their  use  depends  upon  the 
lower  boiling  point  of  a  mixture  in  proportion  to  the  quantity 
of  alcohol  it  contains.  They  are  termed  Ebullwscopes.  The 
instrument  employed  by  Brossard-Vidal  is  a  large  thermome- 
ter; the  mercury  in  the  tube  carrying  a  float,  from  which  a 
cord  passes  over  a  pulley  and  is  counterpoised  by  a  light 
▼eight.  An  index  is  attached  to  the  roller,  which  points  to 
Agrees  on  a  graduated  scale,  according  as  the  pulley  revolves, 
i  e.  as  the  level  of  mercury  alters,  when  the  liquid  boils. 

Gonaty's  instrument  is  a  common  thermometer,  with  a  scale 
attached,  which  directly  indicates  the  proportion  of  alcohol 
contained  in  a  liquid  into  which  it  is  immersed  during  ebulli- 
tion. The  movable  scale  may  be  also  adjusted  for  barometric 
variation,  so  that  further  corrections  are  avoided.  Both  in- 
tinunents  have  been  reported  to  the  Paris  Academy  as  capable 
°f  indicating  1  or  2  per  cent,  of  alcohol  in  a  liquid,  but  that 
°f  Conaty  is  thought  to  be  the  most  convenient.  (Gomptes 
&&du8,  xxvii.) 
4 
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Ure  has  constructed  an  instrument  of  the  same  kind,  similar 
in  principle  to  that  of  Conaty.  (Phar.  J.  Trans,  vii.  166.) 

Dilatometer. — Silbermann  (Comptes  Rendus,  1848)  has  in- 
vented an  instrument  for  determining  the  relative  quantity 
of  each  liquid  in  mixtures  of  water  and  alcohol.  It  is  called 
a  dilatometer,  and  derives  its  principle  from  the  fact,  that  the 
dilatation  of  alcohol  is  three  and  a  half  times  greater  than  that 
of  water,  at  temperature  from  77°  to  122°  F.  For  example, 
if  the  bulb  of  a  thermometer-tube  be  over-filled  with  alcohol 
and  heated  to  122°,  it  will  be  seen  that  the  liquid  rises  in  the 
tube  three  and  a  half  times  higher  than  would  the  same  quan- 
tity of  water  under  like  circumstances.  So,  also,  any  mixture 
of  the  two  would  give  a  mean  point  of  dilatation,  approximat- 
ing that  of  the  alcohol  or  water,  according  as  either  may 
preponderate.  Thus,  by  making  the  water  point  0°,  and 
noting  severally  and  consecutively  the  degree  of  dilatation 
of  a  series  of  100  mixtures,  commencing  with  water  99  and 
alcohol  1,  and  ending  with  alcohol  100,  water  none,  a  cen- 
tesimal alcoholometric  scale  may  be  graduated  so  as  to  show 
at  a  glance  the  proportion  of  either  in  any  mixture  of  the  two 
liquids. 

Other  scales  may  be  adopted  upon  the  same  principle,  to 
determine  the  ratios  of  any  other  two  liquids  differing  in  their 
degree  of  dilatation. 

The  dilatometer  is  particularly  applicable  for  testing  wines. 
The  particulars  as  to  its  construction  and  use  are  given  in  the 
original  paper. 

Distilled  Liquors  and  Fousel-oiL — To  free  them  readily 
from  fousel-oil,  Peters  recommends  a  hogshead  with  a  false 
bottom  to  be  half  filled  with  well-ignited  charcoal,  the  top  of 
this  to  be  strewed  over  with  10fi>  boneblack,  and  5fc  black 
oxide  of  manganese,  and  the  whole  to  be  filled  up  with  char- 
coal. The  hogshead  is  to  be  filled  with  brandy,  whisky,  &c, 
which  is  to  remain  in  it  for  3  days,%and  then  drawn  off.  That 
which  first  runs  off  cloudy  is  to  be  redistilled,  but  this  opera- 
tion will  not  be  again  required.  The  vessel  thus  prepared 
will  last  12-15  months. 
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Butyric  Ether. — This  ether  is  used  for  imitating  rum,  on  ac- 
count of  its  agreeable  appje-odor.  To  obtain  it  dissolved  in 
alcohol,  Wohler  recommends  (Pogg.  Ann.  xlix.  360)  saponifying 
batter  with  strong  potassa-lye,  dissolving  this  soap  in  the  least 
mount  of  alcohol,  by  the  aid  of  heat,  adding  to  it  a  mixture 
of  alcohol  and  sulphuric  acid  until  it  has  a  strong  acid  reac- 
tion, and  distilling  it  as  long  as  the  distillate  possesses  the 
apple-odor. 

Sulphuric  Acid  in  Wines. — Lassaigne  (Ann.  de  Ch.  et  de 
Phys.  xxi.  119)  proposes  a  very  simple  and  delicate  test  of  the 
presence  of  sulphuric  acid  in  wines.     When  a  piece  of  white- 
glazed  paper,  containing  starch,  is  touched  with  pure  wine  and 
dried  at  a  gentle  heat,  no  spot  is  produced ;  but  if  sulphuric 
acid  be  present,  even  to  the  extent  of  ttjW>  the  spotted  portion 
reddens  and  becomes  brittle  between  the  fingers  before  the 
white  paper  becomes  at  all  colored.     Pure  wine  leaves,  by 
spontaneous  evaporation,  a  violet-blue  spot,  but  if  containing 
4-3  thousandths  of  sulphuric  acid,  a  rose-red  spot. 

Effect  of  Oak-casks  upon  Wines. — Famfe  (Journ.  de  Phann. 
et  de  Ghim.  xiii.  and  Millon  and  Reiset's  Annuaire,  1849) 
gives  the  following  conclusions,  based  upon  the  results  of  a 
series  of  analyses. 

1.  That  the  oak  woods  used  by  the  coopers  for  making  wine 
ud  liquor  casks  are  the  same  in  composition ;  though  the 
proportions  of  the  ingredients  vary  with  the  place  of  growth 
rf  the  tree. 

2.  That  the  soluble  principles  of  oak-wood  have  an  appre- 
ciable action  upon  liquors,  and  particularly  upon  wines. 

3.  That  this  action  is  more  evident  upon  white  than  upon 
red  wines;  more  so  upon  light  and  delicate  than  upon  colored 
*nd  coarse  wines. 

4.  That  American  oak  contains  less  soluble  matter  than  other 
kinds. 

5*  That  casks  made  of  American,  Dantzic,  or  Stettin  oak, 
have,  in  general,  the  least  action  upon  spirituous  liquors.  The 
two  latter  even,  sometimes,  improve  the  quality  of  the  wines. 

6.  That  alkalies  increase  the  color  and  solubility  of  the  ex- 
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tractive  matter  of  the  wood ;  and  the  mineral  acids,  on  the 
contrary,  weaken  them. 

Sweetening  of  Sour  Wines. — Liebig  (Ann,  der  Chem.  nnd 
Pharm.  lxv.)  proposes  to  remove  the  acidity  of  sour  Rhine 
wines,  by  means  of  a  concentrated  solution  of  tartrate  of 
potassa,  which  precipitates  the  acid  as  insoluble  bitartrate. 
The  proper  proportion  of  the  salt  varies  with  the  wines,  their 
age  and  quality,  and  must  be  determined  by  the  intelligence 
of  the  operator.  This  mode  is  far  preferable  to  neutralization 
by  lime  or  potassa,  as  it  leaves  no  salt  in  the  wine  to  impair 
its  flavor. 

Malt  Liquors. — On  the  amount  of  inorganic  constituents 
in  ale  and  porter,  see  Phil.  Mag.  xxxiii.  341,  and  Amer.  Journ. 
(2)  vii.  102. 

3.  Culinary  Arts. 

1.  Beverages. — Doubtless  the  most  important  of  these  is 
water,  which  we  have  considered  in  regard  to  manufactures 
under  Chemics,  and  now  present  it  in  its  character  of  a 
beverage.  Soft  water,  taken  on  shipboard,  frequently  under- 
goes several  distinct  fermentations,  after  which  it  appears  to 
be  no  longer  liable  to  alteration ;  but  the  character  of  these 
changes  has  not  been  studied.  Probably  all  sweet  waters, 
and  perhaps  all  waters  on  the  globe,  contain  more  or  less 
organic  matter,  generally  a  minute  quantity,  dissolved  in 
them,  and  the  putrefactive  processes  observed  in  a  ship's 
supply  of  water  is  doubtless  due  to  this  cause ;  for  if  caused 
by  other  organic  matter,  the  cessation  of  putrefaction  would 
not  be  observed,  as  the  same  cause  would  continually  present 
itself.     How  to  remedy  the  defect  is  an  important  question. 

Perinet  has  found  that  binoxide  of  manganese  will  preserve 
the  sweetness  of  water  for  years.  60  gallons  of  water,  con- 
taining 39b  of  the  powdered  binoxide,  remained  perfectly  sweet 
and  clear  for  seven  years  in  a  wooden  vessel.  (Journ.  de  Chim. 
Medic.  April,  1846,  301.) 

Purification  of  Sea-water. — According  to  Cardan,  sea-water 
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is  entirely  deprived  of  its  nauseous  taste  by  infiltration  through 
powdered  charcoal.  A  siphon-shaped  vessel  is  recommended 
—the  coal  to  occupy  the  long  arm.  (Lond.  Athenaeum,  1850.) 
Action  of  Water  upon  Lead. — Horsford  (Procdgs.  Amer. 
Acad.  Arts  and  Sciences)  classifies  drinking-waters,  as  follows : 

1.  Open  waters,  as  ponds,  lakes,  and  rivers,  having  their 
sources  in  rainfalls  and  surface  drainage. 

2.  Waters  concealed  from  sunlight,  as  wells,  and  certain 
springs,  formed  by  infiltration  through  earthy  and  rocky  strata. 

The  latter,  except  in  winter,  are  colder  and  contain  a  greater 
amount  of  gases  than  the  former.  They  also  hold,  in  solution, 
more  inorganic  matter,  especially  nitrates  and  chlorides,  but 
have  less  organic  matter  than  open  waters. 

The  results  of  his  experiments  authorized  the  following 
conclusions.  That  neither  dry  air,  or  water  freed  of  air,  have 
any  oxidizing  influence  upon  lead ;  that  metal  being  acted 
upon  proportional  to  the  amount  of  free  oxygen  in  solution. 
That  the  nitrates  are  partially  reduced  by  lead,  and  that  both 
they  and  the  chlorides  facilitate  the  solution  of  the  plumbic 
coating  formed  in  service  pipes.  That  the  presence  of  ani- 
malculse  or  vegetable  matters  does  not  impart  corrosive  pro- 
perties to  water ;  for  these  substances  being  most  abundant 
in  summer,  the  oxygen  arising  from  their  decomposition  (?)  is 
expelled  by  the  natural  heat  of  the  water.  Moreover,  the 
escape  of  gas.  and  air  is  promoted  by  the  presence  of  insoluble 
organic  matter,  whilst  that  portion  of  the  latter  which  may  be 
in  solution  consumes  the  dissolved  oxygen  and  reduces  the 
nitrates.  Organic  matter,  therefore,  rather  impairs  the  solvent 
action  of  water  upon  lead. 

Lead  does  not  reduce  iron  oxide,  nor  is  it  corroded  by 
alkaline  chlorides,  in  the  absence  of  air.  Pure  water,  as  a 
general  rule,  possesses  a  greater  solvent  power  than  when 
Baits  are  in  solution.  All  natural  waters  produce  more  or  less 
corrosion  in  the  interior  of  lead  conduits,  but  the  coating  at 
first  formed  is  entirely  insoluble ;  contact  with  water  and 
carbonic  acid,  however,  soon  increases  its  state  of  oxidation, 
and  it  then  becomes  soluble  in  7  to  10,000  parts  of  pure 
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water.  When  sulphuric  acid,  oxide  of  iron,  or  organic  mat- 
ters are  present,  this  oxide  unites  and  forms  with  them  a  highly 
protective  covering. 

Paraguay  Tea. — A  decoction  of  the  leaves  of  Ilex  Para- 
guayensis  is  used  in  South  America  as  a  beverage,  in  place  of 
tea  and  coffee,  and  hence  its  vulgar  name  of  "Paraguay  tea." 
According  to  Stenhouse  and  Rochleder  (Ann.  der  Chem.  und 
Pharm.  lxvi.)  its  crystalline  principle  is  identical  with  caffein, 
and  its  acid  gives  the  same  reactions  as  caffeo-tannic  acid. 

Chicory  Coffee. — This  article,  originally  manufactured  in 
Holland,  a  century  since,  was  first  made  in  France  in  1801, 
by  Orban  and  Giraud.  Since  then,  it  has  become  an  important 
object  of  commerce ;  the  exports  from  1827  to  1836  having 
reached  458,971  kilogrammes.  The  home  consumption  alone 
amounts  to  12,000,000  pounds.  It  is  used  alone,  or  mixed 
with  coffee,  to  which  it  imparts  a  bitter  taste,  and  at  the  same 
time,  it  is  said,  modifying  its  stimulant  action.  It  is  fre- 
quently adulterated  with  coffee-grounds,  brick-dust,  earthy 
matters,  roasted  acorns,  corn,  haricots,  and  peas.  Of  these 
fraudulent  mixtures,  those  containing  starch  may  be  detected 
by  means  of  iodine-water.  The  coffee-grounds  are  recognised 
by  throwing  a  pinch  of  the  suspected  chicory,  previously  dried, 
over  a  water-bath,  upon  the  surface  of  water ;  the  chicory 
absorbs  water  and  sinks,  the  coffee-grounds  float. 

The  mode  of  preparing  chicory  coffee  is,  to  collect  the  plant 
in  the  spring,  and  to  strip  and  wash  the  roots.  These  roots 
are  then  divided  into  longitudinal  strips,  which  are  in  turn, 
still  further  reduced  in  size  by  being  cut  transversely,  and 
dried  in  a  heated  chamber.  The  drying  is  facilitated  by  fre- 
quent stirring,  and  the  root  thus  prepared  takes  the  name  of 
cossetes.  After  roasting  in  cylinders,  2  per  cent,  of  butter  is 
added  and  the  machine  rotated  several  times,  in  order  to  give 
lustre  and  the  appearance  of  coffee  to  the  chicory.  Grinding 
between  cylinders,  sieving,  and  coloring  with  rouge  brun  de 
Pru88e,  complete  the  operation. 

On  chicory  coffee,  by  Ghevallier,  see  Amer.  Journ.  2d  ser. 
vui.  441,  and  Chem.  Gaz.  1849. 
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Alcoholic  Drinks. — Bouchardat  and  Sandras  (Ann.  de 
Chim.  et  de  Phys.  1847,  and  Ch.  Gaz.  vi.  121),  with  a  view 
of  determining  the  manner  in  which  alcohol  is  absorbed  by 
and  the  changes  which  it  undergoes  in  the  system,  performed 
a  series  of  experiments,  the  results  of  which  go  to  prove  that 
it  is  absorbed  by  the  veins,  and  not  by  the  lacteals ;  and,  ex- 
cepting a  minute  portion  escaping  by  the  lungs,  it  is  entirely 
oxidized  into  carbonic  acid  and  water,  either  directly  or  by 
passing  through  the  intermediate  stage  of  acetic  acid. 

2.  Preparation  of  Food. — On  this  subject,  much  cannot  be 
yet  offered  by  the  chemist ;  but,  with  his  wonted  spirit,  Liebig 
has  led  the  way  in  this  branch  of  the  chemical  arts. 

Index  of  Nutrition. — Dr.  A.  Voelker's  essay,  presented  to 
the  British  Association  at  their  late  meeting  (1850),  showed 
that  the  quantity  of  nitrogen,  considered  as  an  index  of  the 
nutritive  value  of  food,  had  been  incorrectly  estimated,  in  con- 
sequence of  a  portion  of  it  existing  in  the  form  of  ammonia* 

Detection  of  Corn-meal  in  Wheat-flour. — La  Grange  ( Journ. 
de  Chem.  Med.  iv.  339)  takes  of  the  suspected  matter  2  grm. 
rifts  and  places  it  in  a  test-tube,  and  then  stirs  in  4  grm.  nitric 
acid.  After  this  it  is  diluted  with  60  grm.  water,  and  then  & 
solution  of  2  grm.  carbonate  of  potassa  in  8  grm.  water  is 
added.  After  the  escape  of  carbonic  acid,  if  there  is  no 
corn  present,  the  subsiding  flocculss  will  be  yellow ;  otherwise 
they  will  be  intermixed  with  orange-colored  particles.  This 
test  serves  for  the  detection  of  as  little  as  4  per  cent,  of  in- 
dian-meal. 

Horee-chesnut. — Flandin  (Gomptes  Rendus,  xxvii.)  proposes 
to  remove  the  acrid  resin  and  bitter  taste  of  the  horse-chesnut* 
by  kneading  the  powdered  kernel  with  fo  to  tJ&  of  its  weight 
of  soda,  and  then  washing  out  with  water. 

Cooking  of  Meat. — Liebig's  researches  (Ann.  Ch.  Pharau 
brii.  257)  upon  the  juices  of  flesh  have  furnished  valuable 
results,  which  are  full  of  general  interest,  because  of  their 
practical  application.  All  the  nutritious  portions  of  flesh  may 
be  extracted  by  finely  mincing  and  exhausting  it  with  cold 
water.     The  liquid,  thus  obtained,  contains  creatin*  some  ere- 
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atinin,  albumen,  coloring  matter,  inosinates,  lactates,  alkaline 
phosphates  and  chlorides,  with  other  salts.  It  is  to  be  heated 
over  a  water-bath  in  order  to  coagulate  the  albumen,  which 
carries  with  it  the  coloring  matter.  The  liquor  is  then  strained, 
and  if  the  constituents  are  to  be  separated,  treated  with  caustic 
baryta  to  precipitate  free  phosphoric  acid,  which  would,  other- 
wise, cause  the  deposit  of  a  brown  sediment  during  the  sub- 
sequent evaporation.  If  the  liquor  is  intended  for  soup, 
instead  of  being  strained,  it  may,  after  maceration  in  the  cold, 
be  gently  boiled  with  the  meat  for  a  few  minutes,  and  strained. 
The  clear  liquor  then  only  requires  seasoning  to  become  pa- 
latable broth,  imbodying  all  the  nutriment  of  the  flesh.  The 
residual  meat  is  sinewy  and  without  taste  or  nourishment.  Gela- 
tine forms  but  a  very  small  portion  of  the  dissolved  matters ; 
and  Liebig  confirms  Proust's  view  that  soup  does  not  derive 
any  taste  or  nourishing  power  from  it.  The  flavor  is  due  to 
the  soluble  constituents  of  the  meat,  which  exist  in  it  ready 
formed,  and  are  not  generated  during  the  process  of  boiling. 
By  a  gradual  and  carefully  managed  evaporation  in  shallow 
pans,  the  liquor,  prepared  as  above,  may  be  converted  into  a 
brown  "  extract  of  flesh,"  retaining  the  savory  odor  of  roast- 
beef.  It  may  be  called  portable  soup,  for  it  can  be  preserved 
any  length  of  time,  and  gives,  with  30  pts.  water  and  proper 
seasoning,  a  most  palatable  and  nutritious  broth. 

From  these  facts,  it  follows  that  the  proper  way  of  boiling 
meat,  so  as  to  insure  the  retention  of  its  flavor  and  nutriment, 
is  to  plunge  it  directly  into  boiling  water,  and  after  a  few 
minutes  to  reduce  the  temperature  of  the  liquid  to  158°  by 
the  addition  of  cold  water.  The  outer  portion  of  the  meat 
is  thus  hardened,  and  a  gentle  simmer,  so  as  to  heat  the 
interior  to  158°,  will  coagulate  the  albumen,  enveloping  the 
fibres  and  also  the  coloring  matter  of  the  blood,  without  hard- 
ening the  flesh.  The  nutriment  and  flavor  of  the  meat  are 
thus  preserved  unimpaired. 

According  to  Liebig,  the  brine  running  from  meat  packed 
with  dry  salts,  consists  mainly  of  the  juice,  and  that,  there- 
fore, the  process  of  salting  lessens  its  nutritious  power. 
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Testing  Hutter for  Casein. — Add  ether  to  the  butter,  con- 
tained in  a  flask,  and  shake  them  together  for  some  time. 
The  butter  is  dissolved  and  the  cassein  remains.  (Archiv. 
der  Pharm.  lvi.) 

8.  Preservation  of  Food. — This  subject  has  also  been  but 
superficially  investigated  by  the  chemist.  Some  of  the  sub- 
stances used  for  preserving  food  are  ice,  sugar,  alcohol,  and 
vinegar ;  but  more  attention  should  be  given  to  the  preserva- 
tion of  food,  by  procuring  it  in  a  dry  state,  where  chemical 
action  cannot  take  place.  We  offer  the  preservation  of  milk 
as  an  example. 

Ice. — As  this  article  is  now  regarded  as  almost  indispensable 
"to  health  in  summer,  and  as  it  is  unquestionably  one  of  the 
greatest  luxuries,  it  would  be  desirable  to  manufacture  it  in 
"the  season  when  it  is  wanted,  especially  in  latitudes  and  lo- 
calities where  it  is  not  obtained  in  sufficient  quantity  in  winter 
and  cannot  be  procured  at  a  moderate  cost  by  importation. 
Several  of  the  freezing  mixtures,  formerly  used  as  subjects 
of  pleasing  experiment  by  the  chemist,  begin  to  attract  atten- 
tion, as  means  of  economic  manufacture  of  ice  in  summer. 
See  an  article  on  the  subject,  in  Amer.  Journ.  2d  ser.  vii.  280. 
Preservation  of  Milk. — Louis  (Ch.  Gaz.  vii.  48)  renders 
milk  portable  without  impairing  its  original  sweetness,  by 
mixing  it  with  clarified  sugar,  4  oz.  to  the  gallon,  evaporating 
it  in  shallow  pans  by  steam,  and  removing  it  at  the  solidifying 
point,  and  pressing  it  into  cakes. 

Another  method  recommended  is  to  curdle  the  sweetened 
milk  by  rennet,  and  then  to  separate  the  solid  from  the  liquid 
portion,  by  means  of  a  sieve.  The  whey  is  evaporated  to  dry- 
ness and  the  residue  mixed,  by  the  aid  of  heat  and  a  little 
bicarbonate  of  soda  (1  pt.  to  20  pts.  of  residue),  with  the 
curd  previously  washed  and  pressed.  When  the  amalgamation 
is  perfect,  sufficient  tragacanth  is  added  to  promote  the  solidi- 
fication of  the  mass. 

Milk  and  Cream. — Bethel  has  obtained  a  patent  (Newton's 
Journal,  1849)  for  preserving  milk  or  cream,  by  first  scalding 
it,  and  then  surcharging  it  with  carbonic  acid  by  means  of 
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a  force-pump,  and  afterwards  drawing  it  off  into  strong  metal 
barrels.  By  the  aid  of  a  valve-cock  attached  to  a  pipe  leading 
to  the  bottom,  the  exit  of  the  liquid,  as  may  be  wanted,  can 
be  managed ;  the  internal  pressure  of  the  gas  being  sufficient 
to  force  out  the  milk.  The  milk  may  be  placed  in  the  barrels 
first  and  the  gas  forced  in  afterwards. 

Products  of  the  Decomposition  of  Casein. — Iljenko  (Liebig's 
Annalen,  lxiii.)  has  reported  the  following  results  of  the  action 
of  water  upon  casein.  He  obtained  pure  casein  by  washing 
fresh  cheese  with  water,  dissolving  it  in  soda-lye,  skimming 
off  the  fat  which  rose  to  the  surface  after  repose,  precipitating 
casein  from  the  clear  liquid  by  sulphuric  acid,  and  washing 
with  alcohol  and  ether. 

Eight  pounds  of  this  casein  were  mixed  with  distilled  water 
and  exposed  to  the  air  at  summer  heat.  After  a  week,  am- 
xnoniacal  and  sulphuretted  odors  were  evolved  and  continued 
during  the  whole  process,  the  liquid  remaining  alkaline  from 
the  commencement  to  the  end  of  the  reaction.  The  liquid 
was  replaced  every  four  days  by  fresh  water.  After  ten 
weeks,  the  united  liquors,  after  having  been  tested  separately 
and  found  to  behave  alike,  were  filtered.  The  casein  had 
decreased  in  weight  considerably  during  this  time. 

The  volatile  products  of  the  distillation  of  this  filtrate  were 
volatile  oil,  butyric,  and  valerianic  acids.  The  ammonia 
generated  during  the  putrefactive  fermentation,  dissolved  a 
portion  of  the  casein.  The  liquor  also  contained  aposepedin, 
or  oxide  of  caseum. 
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Since  plants  are  modified  in  appearance  and  special  pro- 
ducts by  the  use  of  manures,  and  the  products  of  animals  are 
influenced  by  food  and  other  conditions,  the  study  of  these 
modifying  circumstances  is  an  art  of  the  highest  importance. 
To  ascertain  them  to  a  limited  extent,  empirical  experiment 
will  be  of  much  assistance ;  but  to  determine  them  more  fully, 
proximate  analysis  of  organized  bodies  and  organic  mixtures 
demands  a  more  thorough  elaboration.  Quantitative  proxi- 
mate analysis  is  still  in  its  beginning.  After  this,  or  simul- 
taneous with  its  development,  must  be  a  study  of  the  successive 
changes  experienced  by  special  substances  in  plants  and  ani- 
mals during  growth,  both  in  normal  and  abnormal  conditions, 
under  usual  circumstances  or  when  subjected  to  particular 
chemical  influences.  We  have  an  ingenious  investigation  of 
thiskind  to  report  by  Fremy. 

1.  Physiology. — Ripening  of  Fruit. — Fremy's  investigation 
of  the  ripening  of  fruits  has  opened  a  new  and  interesting  field. 
Be  calls  pectose  a  substance  associated  with  cellulose  in  unripe 
fruits,  in  carrots,  turnips,  &c. ;  it  is  insoluble  in  water,  alcohol, 
and  ether.  It  is  converted  into  pectin  by  heat  and  dilute  acids, 
or  by  the  ripening  of  fruits,  in  which  case  malic  and  citric  acids 
produce  the  effect.  When  pectin  is  boiled  for  some  time  in 
water,  it  is  converted  into  parapectin,  of  the  same  composition 
as  pectin,  but  precipitable  by  sugar  of  lead.  Parapectin 
boiled  with  dilute  acids  is  rapidly  changed  to  metapectin,  of 
the  same  composition  as  pectin,  but  decidedly  acid,  and  pre- 
cipitable by  chloride  of  barium.  Fremy  has  found  a  ferment 
in  fruits,  and  carrots,  &c,  which  he  terms  pectas,  the  soluble 
modification  of  which  is  obtained  from  carrots.  Pectas,  or 
cold  dilute  alkaline  solutions,  transforms  pectin  into  pectosie 
acid.    The  longer  action  of  pectas,  or  alkalies,  or  ebullition 
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converts  pectin  into  pectus  acid,  which  is  insoluble  in  cold  water. 
Continued  ebullition  of  pectic  acid  in  water  converts  it  into 
soluble  parapectic  acid,  and  this  is  easily  changed  by  dilute 
acids  into  metapectic  acid.  The  last  acid  is  also  formed  by 
the  action  of  strong  acids  on  pectin,  or  of  an  excess  of  alkali 
on  pectin,  pectosic  or  pectic  acid.  The  following  table  shows 
the  composition  of  these  bodies  and  their  respective  compounds 
with  oxide  of  lead. 

Lead-salt. 

Pectose 

Pectin SHOjCLELX) 


•4"40w,58 


Parapectin SHO^H^O^  7HO,    PbO^H^O,, 

Metapectin 8110,0^11^0^  6HO,  2PbO,C64H40036 

Pectosic  acid....  SROjC^llJ)^  HO,  2PbO,CMH800M 

Pectic  acid 2HO,C89Hfl0OM  2PbO,CMHaoOtt 

Parapectic  acid  2H0,Cft4H15091  2PbO,C94H15091 

Metapectic  acid  2HO,C8  H5  07    2PbO,C8  H4  07 

The  above  series  commences  with  neutral  pectin,  and  passes 
through  a  series  of  bodies  successively  more  acid,  to  a  strong 
acid,  the  metapectic.  They  either  differ  from  each  other  by 
the  elements  of  water,  or  are  isomeric. 

The  changes  of  the  pectin  series  by  water,  acids  and  alka- 
lies are  similar  to  those  which  take  place  in  the  ripening  of 
fruits.  Unripe  fruits  contain  pectose,  which  is,  during  ripening, 
gradually  converted  into  pectin  and  parapectin,  by  the  action 
of  acids  present  (malic,  &c.) ;  and  these  are  changed  by  pec- 
tas  into  metapectic  acid,  which  unites  with  potassa  or  lime. 
The  metapectic  acid  probably  causes  the  conversion  of  starch 
into  sugar.  Boiling  unripe  fruits  induces  a  similar  formation 
of  pectin,  which  by  the  action  of  pectas  is  transformed  into 
gelatinous  pectosic  and  pectic  acids,  forming  a  jelly.  (Ann.  d. 
Ch.  u.  Pharm.  lxvii.) 

2.  The  Atmosphere. — The  presence  of  carbonic  acid  kf  the 
air  has  long  been  known.  Its  influence  on  vegetation  has 
been  brought  out  more  prominently  by  Liebig.  Many  experi- 
ments seem  to  determine  the  presence  of  ammonia  in  the  air, 
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and  its  influence  on  the  growth  of  plants  is  maintained  by 
Liebig.  Future  analysis  may  determine  the  presence  and 
influence  of  other  matters,  which  at  present  elude  our  analytic 
methods,  or  whose  presence  is  only  suspected. 

Marchand  found,  as  the  mean  of  150  experiments,  that 

10,000  volumes  of  air  contain  3.1  of  carbonic  acid.     Kemp 

found  that  24,840  cubic  inches  of  air  yielded  1.8  milligrammes 

of  ammonia.    Grseger  and  Horsford  have  also  found  ammonia. 

The  discrepancies  in  the  experiments  of  Groger,  which  gave 

0.323  grm.  ammonia  =  0.938  carbonate,  and  those  of  Dr. 

Kemp,  determining  3.68  caustic  =  10.37  carbonate  of  ammonia 

in  1,000,000  grm.  of  the  atmosphere,  induced  Fresenius  to 

make  some  essays  with  a  view  to  the  correct  decision  of  the 

matter.     His  apparatus  consisted  of  two  gasometers,  of  nearly 

2  galls,  capacity  each,  with  a  collecting  apparatus  of  two 

flasks,  containing  1  pt.  muriatic  acid  of  1.12  and  20  pts.  water. 

The  passage  of  the  air  was  continued,  day  and  night  without 

intermission,  for  six  weeks.     The  results  obtained  were  .089 

ammonia  =  .283  carbonate  during  the  day,  and  .169  ammonia 

=  .474  carbonate  during  the  night,  in  every  1,000,000  grm. 

3.  Mineral  Manures. — That  mineral  matters  in  the  soil 

exert  an  important  influence  on  plants  is  generally  admitted, 

hut  which  substances  are  most  influential  and  how  far  they  are 

beneficial  have  not  been  determined.     On  this  head,  we  call 

attention  to  the  investigations  of  G.  Magnus,  of  Berlin. 

Magnus  made  a  series  of  careful  experiments,  during  1849, 
on  the  growth  of  plants  (barley  having  been  selected),  from 
*Uch  he  drew  the  following  conclusions : 

1.  When  mineral  matters  are  not  present,  the  barley  attains 
only  the  height  of  5  inches,  and  then  dies. 

2.  When  a  small  quantity  of  mineral  matter  (different  salts) 
u  present,  perfect  development  takes  place. 

3.  If  somewhat  more  mineral  matter  is  present,  the  plant 
ttther  grows  in  a  stunted  form  or  is  not  developed  at  all. 

4.  In  feldspar  alone,  barley  attains  complete  development 
and  produces  seeds. 

R  13 
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5.  The  progress  of  growth  varies  according  as  the  feldspar 
is  used  in  the  state  of  coarse  or  fine  powder. 

6.  Manure  exerts  its  fertilizing  action  also  at  a  distance. 
It  then  acts,  not  only  by  conveying  certain  mineral  matters 
to  the  soil,  but  its  organic  constituents  also  contribute,  and 
that  essentially,  to  the  promotion  of  vegetation. 

For  a  more  detailed  account  of  Magnus's  experiments,  see 
Chem.  Gaz.  viii.  261. 

Common  Salt. — The  injurious  effects  of  common  salt  on 
vegetation  were  clearly  shown  in  a  case  reported  to  the  British 
Association.     See  Amer.  Journ.  2d  ser.  vii.  299. 

W.  B.  Randall  (Ch.  Gaz.  vi.)  has  proved  by  experiment 
that  water,  containing  as  much  as  seven  grains  of  chloride  of 
sodium  to  the  pint,  is  highly  destructive  to  the  weaker  forms 
of  vegetation. 

On  the  other  hand,  Dubreuil,  Fauchet,  and  Girardin  ex- 
perimented practically  on  the  effects  of  common  salt  on  wheat, 
and  found  that  in  the  ratio  of  6-8£ft>  per  acre,  the  straw  and 
grain  were  both  heavier ;  when  more  salt  was  employed,  the 
straw  was  more  influenced  than  the  grain. 

Persoz  found  that  hortensias  flourished  far  more  in  an  or- 
dinary soil  manured,  than  the  same  not  manured ;  the  manure 
being  6fi>  boneblack,  3fb  nitric  acid,  and  lib  phosphate  of 
potassa.  A  vine  manured  with  19b  silicate  of  potassa,  31b 
phosphate  of  potassa  and  lime,  and  an  equal  weight  of  dried 
blood  and  goose-dung,  produced  a  shoot  of  more  than  11  yds. 
in  a  year,  while  another,  not  manured,  gave  a  shoot  of  only 
4f  yds. ;  the  former  produced  on  nine  shoots  25  bunches  of 
grapes,  the  latter  none. 

Polstorff  (Ann.  Ch.  Pharm.  lxii.  192)  drew  the  following 
conclusions  from  experiments  with  salts  upon  barley  grown  in 
lead-lined  boxes,  and  in  the  field :  1.  That  barley  reaches  its 
full  development  in  a  soil  containing  only  the  constituents  of 
its  ashes ;  2.  That  the  amount  of  nitrogen  in  grain  is  therefore 
not  dependent  on  the  soil;  3.  That  mineral  manures  are  ca- 
pable of  producing  entirely  different  results,  according  to  the 
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form  in  which  their  constituents  are  employed.  Excrements 
gave  much  more  than  their  ash,  when  each  were  employed 
separately.  In  the  field,  he  found  that  ammonia-phosphate  of 
magnesia  did  not  affect  the  development  of  the  grain,  that  it 
injured  the  formation  of  the  straw,  and  that  mineral  manures 
without  ammonia  retarded  vegetation. 

Disintegration  of  Hocks. — Soils  being  formed  by  the  disin- 
tegration of  rocks,  the  study  of  this  point  is  of  some  im- 
portance in  vegetable  physiology. 

Ebelmen  (Comptes  Rendus,  xxvi.  and  Ch.  Gaz.  vi.)  gives, 
as  conclusions  from  a  series  of  analyses,  1.  That  silicates, 
which  contain  no  alumina,  lose,  on  disintegration,  silica,  lime, 
and  magnesia :  sometimes  the  iron  disappears  with  the  bases, 
and  at  others,  remains  in  the  residue  as  peroxide.  2.  Silicates 
containing  alumina  and  an  alkali,  and  even  other  bases  also, 
become  richer  in  alumina  on  disintegration  ;  and  this  alumina 
retains  the  silicic  acid  and  assimilates  water,  while  the  other 
bases,  with  a  portion  of  the  silicic  acid,  disappear.  In  this 
case,  the  residue  approaches  in  composition  to  a  hydrated 
silicate  of  alumina. 

W.  B.  and  R.  E.  Rogers  have  given  the  results  of  a  series 
of  experiments  (Amer.  Journ.  1848)  upon  the  solvent  power 
of  pure  and  carbonated  water  upon  mineral  compounds,  by 
which  they  prove  in  two  ways,  1st,  by  an  extemporaneous 
method  with  the  tache,  and,  2dly,  by  prolonged  digestion  at  the 
ordinary  temperature,  "  the  solvent  and  decomposing  power 
of  pure  and  carbonated  water  upon  all  the  important  mineral 
aggregates,  as  well  without  as  with  alkaline  ingredients." 

Phosphate  of  Lime  in  Basaltic  Hocks. — Deck  (Chem.  Gaz. 
vi.)  has,  by  recent  analyses  of  some  basalts,  proved  the  pre- 
sence of  phosphate  of  lime  in  igneous  rock,  and  thereby  con- 
firmed those  of  Mr.  Forbes,  in  contradiction  of  those  by  Prof. 
Kersten. 

Artificial  Mineral  Manures. — Liebig  gives  the  following 
proportions  of  salts,  as  the  basis  for  manures.  1.  2}  pts. 
carbonate  of  lime  and  1  pt.  potash  (or  1  pt.  of  a  mixture  of 
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potash  and  soda).  The  potash  usually  contains  60  per  cent, 
carbonate,  10  per  cent,  sulphate,  10  muriate,  and  some  silicate 
of  potassa.  2.  Equal  parts  of  phosphate  of  lime,  potash,  and 
soda.  The  above  mixtures  are  each  fused  separately  in  a  re- 
verberatory.  According  to  the  peculiar  wants  of  the  soil,  the 
proportions  given  may  be  varied,  and  also  different  substances 
added,  such  as  plaster,  bones,  silicated  alkali,  ammonia,  phos- 
phate of  magnesia.  According  to  Stenhouse,  the  calcareous 
phosphate  may  be  obtained  from  urine,  as  well  as  from  guano 
and  bones,  by  adding  milk  of  lime,  drawing  off  the  liquid 
from  the  deposit,  and  drying  the  latter.  100ft)  urine  yield 
nearly  |ft>  of  the  precipitate,  which  when  dry  contains  §  phos- 
phoric acid,  §  lime,  &c,  and  4  nitrogenous  organic  matter. 

Analysis  of  Bone-earth. — Heintz's  analyses  of  bones  (Ber- 
lin. Berichte,  1849)  give  the  following  results. 

Human.  Sheep.  Ox. 

Lime 37.89  37.51  ...  40.00  ...  37.46 

Magnesia 0.57  0.56...    0.74...    0.97 

Phosphoric  acid 28.27  28.00  ...  29.64  ...  27.89 

Carbonic       "  2.80  2.81  ...    3.08  ...    3.10 

Water,  fluorine,  and  organic 

matter 30.47  31.12  ...  26.54  ...  30.58 

Phosphate*  of  Lime. — Roesky's  experiments  (Comptes  Ren- 
dus,  xxvi.  and  Ch.  Gaz.  vi.)  show  that  the  artificial  or  bone 
phosphate  of  lime  has  the  composition  3CaO,P06 ;  that  the 
biphosphate  of  lime  is  decomposed  by  alcohol  into  a  phosphate 
and  free  acid ;  but  the  former  is  not  a  neutral  salt  but  a  new 
phosphate  3CaO,2P05,4HO. 

Solubility  of  Phosphates. — According  to  Liebig,  1  litre  of 
water  saturated  with  carbonic  acid,  dissolves  0.6626  grm.  of 
bone-earth,  of  which  0.500  grm.  is  deposited  by  boiling.  (Ann. 
der  Chem.  und  Pharm.  lxi.)  According  to  Lassaigne,  water 
with  its  own  volume  of  carbonic  acid,  dissolves  in  the  course 
of  12  hours,  at  the  temperature  of  50°,  0.00075  of  artificial 
basic  phosphate  of  lime,  0.000166  from  fresh  bones,  and 
0.0003  from  bones  that  had  been  buried  for  20  years.     He 
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states  that  40  cub.  centimeters  water,  containing  7^  their 
weight  of  common  salt,  dissolve  0.0127  grm.  basic  phosphate 
of  lime ;  and  that  salammoniac  increases  the  solubility  still 
further.  (Journ.  Ch.  Med.  iii.  and  iv.,  Comptes  Rendus,  and 
Lond.  Journ.  1849.)  Crum  has  observed  that  100  pts.  of 
rarious  acids  (diluted  in  the  proportion  of  1  equiv.  acid  to 
1000  eq.  water),  dissolve  from  f  to  1 J  pts.  of  basic  phosphate 
of  lime.  The  acids  were  sulphuric,  tartaric,  acetic,  lactic, 
malic,  hydrochloric,  and  nitric ;  the  first  dissolving  the  most, 
the  last,  the  least.  (Ann.  deT  Gh.  und  Pharm.) 

Acid  Phosphate  of  Lime. — It  is  some  years  since  this  salt 
was  proposed  as  a  manure,  and  repeated  trials  since  that  time 
have  fully  demonstrated  its  efficiency.  The  simplest  method 
of  preparing  it  is  as  follows.  Bones  are  thrown  into  heaps, 
where  they  soften  by  fermentation.  They  are  then  covered 
with  half  their  weight  of  water  in  wood  or  stone  vats,  and 
half  their  weight  of  oil  of  vitriol  added.  The  whole  passes 
into  a  pasty  state  in  the  course  of  8  or  10  days,  when  it  is 
mixed  with  earth,  charcoal,  or  sawdust,  to  render  it  pulveru- 
lent. If  it  be  required  to  apply  the  salt  in  a  fluid  state  to 
land,  the  paste  is  diluted  with  100-200  times  its  bulk  of  water. 
Ammonia  Phosphate  of  Magnesia. — Boussingault  and  Smith 
propose  making  this  salt  from  urine,  by  treating  the  latter 
with  a  solution  of  sulphate  or  muriate  of  magnesia.  The 
ammonia  phosphate  will  separate  in  the  course  of  a  month. 
They  state  that  6300  pts.  urine  gave  46  pts.  of  the  salt,  equal 
to  {  of  one  per  cent.  It  might  readily  be  made  in  towns  and 
manufacturing  establishments ;  and  while  the  proposed  treat- 
ment will  diminish  the  disagreeable  odor  of  putrefying  urine, 
it  will  offer  an  invaluable  manure  to  the  agriculturist. 

Phosphatometry. — Moride  and  Bobierre  have  proposed 
(Technologiste,  1849)  an  expeditious  method  for  determining 
the  proportion  of  phosphates  in  manures.  1  grm.  boneblack 
or  dust,  dried  at  212°,  is  to  be  incinerated  and  rewaighed,  so 
as  to  estimate  the  carbon  and  organic  matter  by  loss.     The 

soluble  saline  matters  are  separated  from  the  ash  by  leeching 
b2 
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with  water,  and  their  amount  ascertained  by  the  decrease  of 
weight.  The  residue,  insoluble  in  water,  is  then  carefully 
digested  in  nitric  acid,  saturated  dropwise  with  aqua  ammonia, 
and  when  a  cloudiness  appears,  treated  with  acetic  acid  to 
redissolve  the  suspended  phosphate  of  lime. 

A  normal  liquor  is  now  prepared  by  dissolving  3.107  grm. 
of  pure  acetate  of  lead  in  50  cub.  centimeters  of  water,  that 
amount  of  salt  having  been  found  by  experiment  to  be  equiva- 
lent to  1  grm.  phosphate  of  lime.  The  liquor  must  be  slightly 
acidulated  with  acetic  acid,  and  then  poured  into  a  tall  glass 
cylinder  graduated  into  100  equal  parts,  so  that  each  degree 
may  represent  1  centigramme  of  phosphate. 

The  acetic  solution  of  phosphate,  prepared  as  above,  is 
mixed  with  this  liquid  until  it  assumes  a  yellowish  tint,  when 
two-thirds  of  its  volume  of  alcohol  must  be  added  to  mitigate 
the  solvent  power  of  the  free  acid  upon  the  lead  phosphate, 
and  the  pouring  of  the  test-liquor  continued,  very  carefully, 
until  a  drop  of  the  mixture  gives  the  greenish-yellow  lead 
reaction  with  iodide  of  potassium.  The  number  of  divisions 
of  the  normal  liquid  required  to  bring  it  to  this  point  denotes 
the  number  of  centigrammes  of  phosphate  of  lime  contained 
in  the  solution. 

4.  Organic  Manures. — The  faeces  of  animals  alone,  or  mixed 
with  other  organic  matter  which  they  cause  to  putrefy,  have 
been  used  as  manures  time  out  of  mind,  and  their  value  uni- 
versally attested.  The  great  influence  of  their  ashes  or 
mineral  constituents  has  been  investigated  latterly,  and  has 
almost  led  to  a  disregard  of  their  organic  contents,  unless  in 
the  form  of  a  compound  yielding  up  ammonia  to  the  air.  Too 
much  haste  has  been  shown  in  these  conclusions.  We  report 
a  few  examinations  of  excrements,  which  are  of  value  inde- 
pendently of  theory. 

Human  Fseces. — Fleitmann,  who  carefully  examined  the 
human  fseces  (Silliman's  Journ.  1849),  found  their  inorganic 
contents,  as  follows : 
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Facet  of  one  Day.       Urine  of  one  Day. 

NaCl 0.0167  8.9243 

NaO 0.0185  — 


KC1. 
KO.. 
CaO.. 
MgO. 
Fe.O,, 
P04... 
SO,... 
SiO... 


—      0.7511 

0.5455 2.4823 

0.5566  0.2245 

0.2781  0.2415 

0.0544  0.0048 

0.8072  1.7598 

0.0293  0.3864 

0.0375  0.0691 


2.3438  14.8438 


Qmporition  of  JExcrements. — The  first  four  analyses  are  by 
J-  H.  Rogers  (Ann.  Ch.  Pharm.  Lev.  85),  the  fifth  is  by  Vohl. 


cohbtit  cum. 


*  Oo  of  flesh  excrement  yielded  water. 
*'  dried  "  at 212° yielded  ash. 
"     ash  gave  matters  soluble  in 

water 

*'      ash  gave  matters  soluble  in 

hydrochloric  acid 

ash  gave   matters  soluble  in 

nitric  acid 

ash  gave  insoluble  residue 


4t 


tt 


Composition  of  the  Aah. 


otassa. 
oda.... 
ime .... 


-Magnesia 

^Dxides  of  manganese 

Chloride  of  sodium... 

Phosphate  of  iron .... 

Phosphoric  acid , 

Sulphuric 

Carbonic 

Chlorine 

8ilica 

Sand 

Iron  

Organic  matter 


it 


tt 


it 


Pig. 


77.13 
37.17 

9.66 

18.70 


71.65 

8.60 
3.44 
2.03 
2.24 

•  ••  • 

0.89 
10.55 
0.41 
0.90 
0.60 

•  •  •  • 

13.19 
61.37 


Cow. 


82.45 
15.23 

6.84 

32.21 


61.95 

2.91 
0.98 
5.71 
11.47 
.... 
0.23 
8.93 
4.76 
1.77 


62.54 


Sheep. 


66.47 
13.49 

17.29 


34.54 
48.17 

8.32 

3.28 

18.15 

5.45 

traces. 
0.14 
8.98 
7.52 
2.69 

traces. 

•  ••• 

50.11 


Hone. 


77.25 
13.36 

3.16 

22.69 


74.26 

11.30 
1.98 
4.63 
3.84 
2.13 
0.03 
2.78 
8.93 
1.83 


62.40 


Dog. 


0.80 

0.44 

33.05 

0.09 


84.46 

•  •  •• 

7.46 

0.04 

trace*. 

•  ••• 

0.01 
14.15 


Kuhlmann  has  concluded  from  his  experiments  that,  whit* 
Its  exert  an  influence  in  promoting  the  growth  of  plants, 
Nitrogenous  matter  is  the  most  efficacious. 
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Deodorizing  Putrid  Matter. — Among  the  various  substances 
proposed  to  disinfect  excrements,  and  at  the  same  time  to 
fix  and  retain  their  valuable  constituents,  some,  as  sulphuric 
and  muriatic  acids,  expel  sulphuretted  hydrogen,  and  are  there- 
fore objectionable ;  others,  as  the  metallic  salts,  may  them- 
selves be  injurious  to  plants  (see  Magnus's  experiments). 
JBoussingault  proposed  chloride  of  magnesium,  which  would 
form  the  difficultly  soluble  ammonia-phosphate  of  magnesia. 
Galloud  proposes  the  mother-waters  of  salines,  containing 
salts  of  lime  and  magnesia,  together  with  charcoal.  While 
the  former  would  form  phosphates  of  slow  solubility,  the  coal 
absorbs  the  noxious  gases,  and  by  its  porosity  also  oxidizes 
sulphuret  of  ammonium  into  sulphate  of  ammonia. 

To  deodorize  human  excrements,  the  best  material  is  pro- 
bably the  pyrolignate  of  iron,  the  free  acid  of  which  has  been 
previously  neutralized  by  a  base  (ashes,  lime,  &c). 

To  prevent  the  escape  of  disagreeable  and  perhaps  noxious 
gases  from  decomposing  animal  matter,  and  to  convert  it  into 
good  manure,  E.  Brown  recommends  (Lond.  Journ.  Arts, 
1847)  pouring  into  a  privy  a  dilute  solution  of  sulphate,  mu- 
riate, or  pyrolignate  of  iron,  or  muriate  of  manganese  (from 
the  manufacture  of  bleaching-salt),  stirring  up,  then  covering 
it  with  a  good  absorbent  (75  pts.  wood-ash,  and  25  pts.  saw- 
dust, bone-powder,  &c),  and  closing  the  building  for  10 
minutes.  Thus  freed  from  odor,  it  may  be  transported  to  a 
poudrette  building,  where  it  is  mixed  with  15-20  per  cent,  of 
a  drying  powder,  dried,  and  packed. 

Blood  may  be  rendered  inodorous  and  incapable  of  putrefac- 
tion by  adding  to  it  a  solution  of  chloride  of  iron  or  of 
manganese,  which  unites  with  and  coagulates  the  albuminous 
matter,  and  then  drying  it  alone,  or  mixing  with  absorbents 
and  drying  it. 

5.  Ashes  of  Plants. — It  is  hoped,  and  with  good  reason, 
that  an  accurate  determination  of  the  ashes  of  plants  and  of 
parts  of  plants,  will  assist  in  determining  what  special  mineral 
substances  are  needed  by  those  plants,  or  their  parts,  for  their 
more  perfect  development.     Hence  these  analyses  have  been 
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multiplied  in  no  ordinary  c[egree  within  the  few  last  years. 
For  the  fullest  view  of  them,  we  refer  to  the  Annual  Report 
for  1849,  by  Liebig,  Kopp  and  others,  and  give  here  only  an 
example  of  such  analyses. 

Ashes  of  Pine-wood. — Sacc's  analysis  (Ann.  de  Chim.  et  de 
Pby8.  xxv.)  gives  the  following  result : 

Silica 10.8667 

Sulphuric  acid 1.2844 

Phosphoric  acid 8.5569 

Chlorine 0.1229 

Peroxide  of  iron 2.6018 

Protoxide  of  manganese 2.6498 

Magnesia 3.9873 

Lime 58.6475 

Potassa 2.3076 

Soda 13.9751 

Ashes  of  Coffee. — T.  J.  Herapath,  who  analyzed  the  ashes 
°*  the  berries  of  the  coffea  Arabica,  with  a  view  to  the  deter- 
mination of  the  best  manure  for  promoting  the  growth  of  the 
Pkat,  obtained  the  following  per  centage  composition.  (Ch. 
G*.  vi.) 

Phosphoric  acid 19.801 

Sulphuric      "   0.244 

Potassa 16.512 

Soda 6.787 

Chloride  of  sodium 0.645 

Lime 2.329 

Magnesia 5.942  •     . 

Sulphate  of  lime 1.751'"  •  ■ -'  -^FS 

Phosphate  of  lime 45.551 

Silicic  acid 0.438 

•  *~ ~ "~" 

100.000 

-^he  author  calculates,  from  this  analysis,  that  every  ton 
%  berries  removes  from  the  soil  the  following  proportions  of 
^^eral  substances : 


• 
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lbs.  OX. 

Phosphoric  acid 27  ...  14J 

Sulphuric       "  0  ...  13$ 

Potassa 11  ...     4 

Soda 4  ...  10 

Chloride  of  sodium 0  ...     7 

Lime 18  ...  14 

Magnesia 4  ...     1 

Silicic  acid 0  ...     5 

68  5 

6.  Agricultural  Products. — That  chemistry  might  prove  a 
great  benefit  to  agriculture,  no  one  doubts ;  but  that  it  has  not 
yet  done  so,  is  true.  The  changes  undergone  by  milk  and 
cream  in  their  metamorphosis  into  cheese  and  butter  have  not 
been  minutely  and  accurately  studied ;  and  by  way  of  illus- 
trating the  bearing  of  chemistry  on  these  points,  we  offer  an 
alkalimetric  method  of  determining  the  richness  of  milk,  and 
Reiset's  examination  of  the  yield  of  butter  under  different  cir- 
cumstances of  milking. 

Lactometry. — Poggiale  (Comptes  Rendus,  1849)  proposes  to 
estimate  the  richness  of  milk  by  determining  the  volume  of 
sugar  of  milk  contained  in  it ;  the  proportion  of  that  in- 
gredient having  been  found  by  experiment  to  be  uniformly 
near  52.7  in  1000  pts.  of  pure  milk.  His  process  is  based 
upon  the  reduction  of  copper-salt  by  sugar  of  milk.  He 
employs  a  test-liquid,  made  by  mixing  a  solution  of  10  grm. 
crystallized  sulphate  of  copper,  with  one  of  10  grm.  crys- 
tallized bitartrate  of  potassa,  and  dissolving  the  precipitate  in 
an  aqueous  solution  of  30  grm.  caustic  potassa,  diluting  with 
water  to  the  quantity  of  200  grm.,  and  filtering.  20  cubic 
centimeters  of  this  clear  blue  liquid  correspond  with  two 
decigrammes  of  whey,  of  which  latter  pure  milk  contains  923 
pts.  in  the  thousand.  In  1000  pts.  of  whey,  there  are  there- 
fore 57  pts.  of  sugar.  The  fat  and  casein  having  been 
coagulated  by  mixing  the  milk,  say  50  grm.  with  a  few  drops 
of  acetic  acid,  and  heating  to  120°,  are  then  to  be  separated 
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by  filtration.  The  filtrate  or  whey  is  poured  into  a  cylinder 
graduated  into  divisions  of  a  fifth  of  a  cubic  centimeter,  and 
thence  added,  dropwise,  to  20  cub.  centimeters  of  the  test- 
liquid,  until  the  disappearance  of  its  blue  color.  The  number 
of  divisions  of  whey  required  to  effect  this  are  then  to  be 
noted,  and  the  weight  of  sugar  in  the  1000  pts.  calculated  by 
the  rule  of  three.  The  liquor  must  be  contained  in  a  glass 
flask  and  boiled  before  and  after  each  addition  of  whey. 

Yield  of  Jbutter. — Reiset  instituted  a  series  of  experiments 
to  determine  the  truth  of  a  statement  by  Peligot,  that,  during 
bilking,  the  last  portions  of  milk  were  richer  in  solid  consti- 
tuents than  the  first.     He  employed  two  cows,  which  grazed 
through  the  day  and  were  stalled  without  food  through  the 
^glt.    The  following  tables  contain  the  results.    The  residues 
*er-e  obtained  by  evaporating  20  grm.  of  the  milk  to  dry- 
ness at  212°. 


r 


White  Cow,  No.  I. 


Dati. 


II 

it 
u 
<« 
it 
u 

a 
tt 


ii 


Time  of  Milking 


ii 
ii 


1844. 
«7    •• 


h.  min. 

6        A.  M. 

7 

7 

6  80  P.  M. 

6  80     " 

6  80    " 

6  80     " 
12        M. 
12         " 
12         " 

4       P.  M. 

4 

6  80     " 

6  80    " 

2  16  " 

8  80  " 

6  " 

6  80  " 

7  A.  M. 
6  80  P.  M. 

12        M. 
6  30  P.  M. 
1  80    " 


12       M. 


Time 

the  pre- 
vious 
MilklnK 

Residue 
in  100 
pts.  of 
the  first 
MUk. 

Mo&n. 

h.  min. 

12 

9.88 

16.04 

12.68 

12 

9.90 

16.85 

12.87 

12     * 

9.90 

17.82 

13.86 

11  80 

10.41 

21.30 

15.85 

11  80 

9.62 

19.07 

14.34 

6 

18.80 

16.30 

14.80 

6 

12.80 

16.06 

14.43 

6 

11.49 

17.70 

14.60 

6 

12.00 

21.20 

16.60 

6 

18.60 

18.50 

16.05 

4 

17.19 

16.98 

17.06 

4 

15.28 

14.78 

16.00 

6  80 

14.60 

18.88 

13.86 

6  80 

12.84 

13.08 

12.86 

1  15 

18.66 

18.89 

18.77 

1  15 

11.66 

11.89 

11.77 

1  80 

10.96 

— 

— 

1  80 

10.88 

13.83 

12.10 

Weight  of 

Milk 
obtained. 


12 
6 
6 
6 
1 

6 
6 


Red  Cow,  No.  2 


30 
30 


30 


11.01 
13.15 
14.87 
18.20 
18.34 

10.96 
12.18 


4940 
4840 
4200 
4570 
4100 
2000 
2540 
2600 
2695 
2855 
1320 
1240 
426 
630 

650 
60 
20 

normtJ. 


17.68  14.82  4465 

17.29  16.22  2210 

18.98  16.66  2120 

17.60  16.85  2040 

16.88  17.38  80 

Residue  of    Residue  of 
the  middle.    Ustmilk- 

18.14 19.20. ..  white  Oow. 

18.72 20.00...Red  Oow. 


204 


AGRICULTURAL   PRODUCTS. 


[VIII. 


The  white  cow  gave,  on  an  average,  in  24  hours,  12,500  grm. 
milk ;  the  red  cow,  10,250  grm.  Both  cows  were  usually 
milked  at  6  A.  M.,  12  M.,  and  6  p.  m.  It  appears  from  the 
above,  that  the  fat  on  the  milk  behaves  in  the  udder  as  in  any 
quiet  vessel,  for  the  last  portions  are  generally  richer  than  the 
first.  But  this  only  occurs  when  it  remains  more  than  4 
hours ;  for  if  it  be  drawn  off  every  2  hours,  it  is  uniform. 
The  milk  obtained  from  cows  which  are  kept  on  the  grass,  is 
decidedly  richer  than  that  obtained  from  such  as  are  stalled 
at  night  without  feed. 

The  differences  observed  above  in  the  milk  seem  only  to 
affect  the  fat ;  for  that  portion  of  the  residue  insoluble  in 
ether,  as  well  as  the  nitrogen  and  ashes  of  this  portion,  are 
almost  constant,  as  shown  by  the  following  table.  The  num- 
bers in  the  first  column  will  be  found  in  the  preceding  table, 
the  first  of  each  pair  being  the  residue  from  the  first  portions 
milked,  the  second  from  the  last,  with  their  respective  quantities 
soluble  in  ether  (fat,  &c),  and  insoluble  (casein,  &c). 


Residue  in 

Soluble 

Insoluble 

Nitrogen  in  100  pts.  of 

Salts  in  100  pts.  of 

100  pts.  Milk. 

in  Ether. 

in  Ether. 

that  insoluble  in  Ether. 

the  same  Residue. 

f    9.90 
\  16.86 

1.80 

8.10 

•  •• 

•  •• 

6.60 

9.26 

•  •• 

•  •• 

f    9.90 
r    \  17.82 

0.80 

9.10 

• 

•  •• 

•  ■  • 

9.60 

8.22 

•  •• 

•  •  • 

/ 10.41 
\  21.30 

1.07 

9.34 

6.36 

0.71 

13.20 

8.10 

6.28 

0.80 

/ 12.00 
\  21.20 

3.80 

8.70 

5.88 

0.75 

13.10 

8.10 

6.09 

0.84 

f  18.60 
\  18.60 

5.23 

8.37 

•  •• 

•  •• 

10.70 

7.80 

•  •• 

•  •• 

f  17.19 
\  16.98 

9.70 

7.49 

•  •• 

•  •• 

8.60 

8.33 

6.69 

1.11 

f  11.01 
X  17.63 

2.20 

8.81 

6.82 

•  •  • 

9.70 

7.93 

6.26 

0.74 

?  13.20 
X  17.60 

4.40 

8.80 

6.42 

0.63 

9.10 

8.40 

6.70 

0.70 

J  13.15 
X  17.29 

4.30 

8.85 

6.96 

•  •• 

8.80 

8.49 

•  •  • 

•  •• 

f  14.60 
X  13.33 

7.20 

7.40 

•  •• 

•  •• 

7.10 

6.23 

•  •• 

•  •• 

f  16.28 
X  14.78 

4.90 

10.88 

•  •• 

•  •• 

6.10 

9.68 

•  •• 

•  •* 

112.84 
113.08 

4.90 

7.94 

••• 

•  •• 

4.30 

8.78 

•  *• 

•  •• 

f    9.62 
1 19-07 

1.22 

8.40 

6.84 

0.75 

11.20 

7.87 

6.11 

0.74 

f  14.87 
\  18.98 

6.90 

8.47 

6.92 

0.77 

10.50 

8.48 

6.00 

0.77 
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It  appears  from  the  foregoing  that  it  would  be  better  for 
the  farmer  to  reserve  the  last  portions  of  milk  for  making 
butter,  in  order  to  obtain  a  larger  yield  from  the  same  weight 
of  milk;  unless,  indeed,  all  the  milk  obtained  is  employed  for 
this  purpose.  The  following  experiments  show  this  conclusively. 

1.  From  the  21st  to  28th  Aug.  1843,  106,056  grm.  of  milk 

gave  4850  grm.  butter,  or  4.57  per  cent,  of  the  milk. 

2.  From  the  6th  to  the  10th  Sept.,  62,415  grm.  milk  gave 

2870  grm.  butter,  or  4£  per  cent. 

&  Milk  collected  from  27th  Sept.  to  3d  Oct 79,025  grm. 

Last   portions   of   the    milking,  worked   for 

butter 18,765   " 

Amount  of  butter  obtained 1,245    " 

Or  6.63  per  cent,  of  the  milk  employed. 

4.   Milk  obtained  from  4th  to  7th  Oct ....42,835    " 

Xast  portions  of  the  milkings 8,565    " 

IButter  obtained 721    " 

Or  7.53  per  cent,  of  the  milk  used. 
5-   Mlk  obtained  from  8th  to  15th  Oct.  (inclusive)  85,850    " 

last  portions  of  the  milkings 12,495    " 

Gutter  obtained 1,050   " 

Or  8.4  per  cent,  of  the  milk  used. 

(Aim.  de  Chim.  et  de  Phys.  (3)  xxv.  82-85.     Abstr.  in  Ch. 
*-  ^h.  Centralbl.  1850.) 
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Biotechnics 191-206 

Bismuth  53 

Blast  furnace,  portable 20 

gases 40 

deposit  in 41 

Black  dye,  for  felt 142 

Bleaching 129 

,  oxidation  by .-.  180 

sponge 180 

bristles 181 

Blue,  steam 142 

,  Prussian,  for  calico 142 

Borate  of  copper,  a  pigment 104 

Bohemian  glass,  composition  of 26 

Brass,  malleable 64 

•  with  iron 67 
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Bronzes,  analysis  of 64 
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Burning  fluids 170 

Butyric  ether ■. 188 

Butter,  tested  for  casein 189 
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Calistics  13 
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Carbonic  oxide,  preparation  of 39 

Carmine  186 

Casein  in  butter 189 

,  decomposition  of. 190 

Castoreum  Canadense 164 
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changed  to  bar 48 

steel 44 

Castings,  malleable 48 

cleaned 68 

Cedron 120 

Cement  for  pottery  and  glass 88 

steam  joints 88 

Chandlery 160 

Charcoal  for  gunpowder 28 

Cheese,  decomposition  of. 190 

Chemics 12,91 

Chemicals  and  pharmaceutics . 112-126 

Chickory  coffee 186 
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Chlorine,  preparation  and  determination  of 114 

Chloride  of  lime 100 

iodine 114 

Chlorate  of  potassa 101 

Chloroform  122 

Chrome,  oxide  of 112 

Chromates,  manufacture  of Ill 

,  double  salts 112 

Chromic  acid,  preparation  of 116 

Chromate  of  lead  (dye) 141 

Chrome  dyes 141 

Cinnabar 61 

Cinchonin 117 

City  wares,  pottery,  &c 29-83 

Coal 18-20 

—  gas 166-167 

Cobalt  and  nickel 62 

Cochineal  136 

Coeoannt  oil 157 

Coffee,  chickory 186 

Coke,  its  hardness 28 

Colored  glass 26 

Color  printing 142-143 

Collodion 124 

Combustion  prevented  and  extinguished 24 

Copaifa  balsam 152 

CopaWarnish 153 

Copper,  diffusion  of. 45 

-,  alkalimetric  test  for '  46 

ores,  new  mode  of  reduction 47 

-,  phosphorus  in 48 

-,  action  of  salt  water  on 49 

on  iron 48 

precipitated 80 

-,  sulphuret  of,  precipitated 80 

-,  borate  of,  a  pigment 104 

-,  blue  sulphuret  of. 104 

-,  nitrate  of. 131 
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operas  purified  and  preserved 103 

Cotton  and  linen,  distinguished  from  each  other 128 

*"" ,  tanned 129 

^Wmeal  in  wheat  flour 187 

^yon  daguerreotype 88 

^am  and  milk  preserved 189 

^ear 137 

^*side  of  potassium,  solution  of  metals  in 70 

12  H 
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Dik  to  meter   182 

Deodorising  excremenM 200 

DiBtilled  liquor 182 

EBCLMtWWPt 181 

Emery 28 

pnper 166 

Enamel  for  porcelain.  88 

Enamelled  iron. ...     68 

Erythros* 188 

Essential  oils 168 

Etching  -and  engraiiiij; 84 

Ether,  butyric 188 

Excrements,  composition  of 108-199 

deodorited 200 

Ficia 198 

Fermentation 179-184 

Ferment,  action  mi  <>iigsr  180 

Filtration  through  charcoal 92-94 

cotton 178 

Fire  extinguisher 26 

claj 80 


Fonsel  oil.  NBUMd  182 

Fruit,  ripening  of. 191 

Fuel 17-2* 

and  furnaces.  11-21 

Furnaces,  kinds  of 17 

Gallic  ACin 128 

GftWanopliistics  70-88 

Galvanic  gilding  and  silrsring 76,  77 

coppering 81 

Onrancin.  184 

Oil  for  illumination     166 

.purified 187 

,  naphthaliied. 168 

—  lime 168 

Oems.  artificial 28 

German  silw,  analysis  of. 64 

Gilding  on  iron  and  steel 78 

watch  wheels. 74 
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Githagin 120 

Glass,  optical,  Bohemian 26 

,  aventurine 26 

,  ruby,  hsematinone 27 

brilliants 28 

.platinized 79 

,  coppered 80 

■  cement ...» 155 

Glue  cement 155 

Gold,  California,  analysis  of 58 

— ,  extracted  from  ores 69 

— ,  increased  production  in  1850 59 

— ,  parting 53 

by  snlphnrio  acid 56 

— ,  toughened  60 

—  alloys 66-68 

—-plating 71-78 

— ,  oxide  of 71 

—  and  silver,  recovered  from  cyanide  solutions 78 

—  lacquer 158 

Green  dye  from  chrome 141 

Gam*,  bleached 178 

Gun  cotton,  its  danger 22 

— — ,  composition  of 28 

Gunpowder,  new  composition 22 

Guttapercha 150 

Gypsum 86 

H*m  varnish 147 

Hfcmatinone 27 

H«mp  and  flax ~ 127 

Honey,  analysis  and  purification  of 175 

Horse-hair,  dyed 147 

chestnut,  as  food 187 

Horn,  dyed 147 

Hydrated  silicic  acid 28 

Hydraulio  cement. 34-36 

Hydriodic  acid 116 

homoplastics  83-38 

Hydrometallurgy 69-90 

tydrogen  for  illumination 169 

Hyposulphite  of  soda 86 

Ic«,  artificially  made 189 

Elimination 165-171 

hdigo,  tested ". 138 

k 140 

white  discharge  on. 142 
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Inks,  indelible  and  printing 143,  144 

Iodine,  extraction  of. 114 

,  photographic  use  of 86 

■ ,  chloride  of. 114 

Iodohydrio  acid 115 

Iodide  of  potassium  on  lead 115 

Iron  ores  and  metal 40 

,  vanadium  and  arsenic  in 41 

,  alkalimetrio  test  of. 41 

reduced  in  retorts 48 

,  cast,  steel,  and  bar 42-45 

,  and  bar,  soldered 69 

protected  from  rust 42 

,  coppered 48 

,  enamelled 68 

,  persulphate  of. 131 

Ivory,  hardened,  softened,  etched,  &c 148 

Kamptulicon 150 

Lactometrt 202 

Lacquers '. 158,  154 

Lead,  quantity  produced  in  Great  Britain 49 

,  alkalimetrio  test  for 49 

,  reduction  in  the  wet  way 88 

pipe,  influence  of  water  on 185 

pigments 108 

mordants 182 

Leading  copper  and  iron 88 

Leather  varnish 154 

Lemons,  oil  of 128 

Light,  action  on  starch  and  iodide  of  lead 86 

Linen  distinguished  from  cotton 128 

and  cotton,  tanned 129 

Linseed  oil  decolorized 159 

Lubricating  oil * 159 

Maddeb 188-186 

Malt  liquors,  ashes  of. 184 

Manganese  vitriol 104 

Manures,  mineral,  influence  on  plants 193 

,  organic 198 

Meat,  cooking 187 

Mercury  ore 51 

. ,  purification  of 51 

- distilled  by  steam 62 

• — ,  black  sulphuret  of. 118 

Metallurgy 12,  89-90 
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Mift  preserved •. 189 

Mordant*. 181 

,new 138 

NlCKLJUTD  cobalt 62 

alloys. 63 

Niello  work 84 

Nitre 102 

Nitric  aeid,  anhydrous 102 

Nitrates 116 

Nutrition,  index  of 187 

Oiiarthdi  120 

Oil,  cocoanut 168 

— ,  whale,  bleached. 168 

—  filter 159 

■ — f  lubricating 159 

—i  fat,  tested 160 

• —  Tarnish 164 

%  acids,  recovered 162 

Ofy  essential 163 

Oleics 14,  167-171 

Olire  dye,  from  chrome 141 

°P"»&,  test  for 119 

Owhil. 137-140 

°Xrgen,  pure 24 

Own© 130 

PaU^dium,  extraction  of. 62 

P*P*verin 119 

'■per,  improved  process  of  making 144 

-^  bleached,  water-proof,  &c 145 

Par*fcnay  tea 186 

^tiugby  sulphuric  acid 56 

— nitric  acid 67 

Pect*»,  pectic  acid,  &c 191 

^rfumery 162 

Ph***naceutics  and  chemicals 113-126 

Pnt>«I>hatometry  197 

*hofsphate  of  lime  in  basaltic  rocks 195 

— ,  composition  of. 196 

— ,  solubility  of 196 

— ,  acid  salt 197 

magnesia  and  ammonia 197 

holography 86-90 

■ — ■ on  glass 89 

^otographic  paper 87 

Otogenic  glasses 89 
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Plastics „ 12,26-88 

Plaster  boiled  by  steam 86 

,  hardened 87,  88 

Platinizing  glass,  &c 79 

Platinoid  metals 61 

Platinum  sand,  solution  of * 61 

alloys 66 

Plating  by  dipping 72 

Porcelain,  structure  and  composition  of 30 

,  colors  for 82,  38 

cement. 165 

Portable  blast  furnace 20 

Pottery 20-88 

Potash,  new  source  of 101 

tested  for  soda 101 

Preservation  of  food 189 

Printing  ink 144 

Pr  us  si  ate  of  potash,  yellow  and  red 109,  110 

,red 140 

Prussian  blue,  for  calico 142 

Prussic  acid,  anhydrous 121 

Pungernite... 18 

Pyrotechny  22-25 

Pyrometallurgy 40-69 

Pyrotartaric  acid 121 

QUARTATION 67 

Quinin  and  quinoidin 117 

Red  pbussiati  of  potash 140 

Reflectors 171 

Resin,  Dammara 152 

Reverberatory  furnace 20 

Rhubarb,  red  dye  from 136 

Rocks,  disintegration  of,  to  form  soils 195 

Rosin,  or  common  resin 152 

gas 166 

Roses,  oil  of 164 

Ruby  glass 27 

Rubiacin  and  rubiacic  acid 184 

Rue,  oil  of. 168 

Salt,  common 97 

,  as  manure 193 

Saltpeter 102 

Sand  paper , 165  ■** 

Sandal  wood 164^H 

Saponification 162-16^3 
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Set-water  purified  for  drinking 184 

Semfritrification 29-38 

Sheet  fabrics,  Ac 144-152 

Shot 49 

Silver,  extraction  from  ores 64 

,  chloride  of,  solubility 65 

■ ,  redaction 65,  67 

,  cleaned 58 

SilTering 72-78 

■ glass,  for  ornament. 28 

mirrors 74 

Sitepsics 14,  172-190 

Slags  of  furnaces  for  cement 86 

Soap 162 
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Soda  ash,  manufacture  of 98 

-,  bicarbonate  of,  tested 100 

Soils,  from  disintegration  of  rocks 195 

Soldering  salt 69 

cast  and  bar  iron 69 

sooranjee 189 

Solution  and  filtration 92 

speculum  metal 64 
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S**rch 172 

s**nnate  of  soda 182 

acid 168 
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blue 142 

cement 155 

I,  content  of  carbon 42 
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,  new  process  for 97 
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Tea,  Paraguay 186 

Thein 120 

Tin,  analysis  of  metallic 50 

plate 61 

f  alloys  of. 64 

,  compounds  of. 131-132 

Tungsten  and  copper  alloy 65 

Ultbamabini,  artificial 113 
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Vitrification 26-29 
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Water,  for  manufacturing 91 
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PROCEEDINGS  OF  THE  BOARD  OF  REGENTS 
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SMITHSONIAN  INSTITUTION, 


IS   RELATION   TO 


THB   ELECTRO-MAGNETIC    TELEGRAPH. 


EXTRACTS 


FEOK  THI 


PROCEEDINGS  OP  THE  BOARD  OP  REGENTS 


or  TH1 


SMITHSONIAN  INSTITUTION. 


■«•« 


Washington,  March  16, 1857. 

The  Secretary,  Prof.  Jos.  Henry,  made  a  communication  to  the  Board, 
[A,]  relative  to  an  article  which  had  been  published  by  Prof.  S.  F.  B. 
Morse,  containing  charges  against  his  moral  character  and  his  scientific 
reputation. 

The  Chancellor,  Chief  Justice  Taney,  corroborated  Prof.  Henry's 
statement  as  to  his  advising  a  delay  in  noticing  the  publication  referred 
to,  until  the  public  mind  should  be  more  settled  in  regard  to  the  policy  of 
the  Institution,  and  the  discussions  which  had  arisen  in  Congress  in  refer- 
ence to  it  should  be  ended. 

He  stated  that  it  would  be  seen  by  the  report  of  the  decision  of  the 
Supreme  Court,  in  the  case  in  which  Professor  Henry  was  a  witness,  that, 
in  the  opinion  of  the  court,  Prof.  Morse  had  produced  no  testimony  that 
could  invalidate  the  testimony  of  Professor, Henry,  or  impair  in  any 
degree  its  weight ;  and  that  the  court  gave  full  credit  to  it  in  the  judg- 
ment it  pronounced. 

On  motion  of  Mr.  Mason,  the  following  resolution  was  adopted : 

Hetdved,  That  the  communication  of  the  Secretary  and  accompanying 
documents  be  referred  to  a  committee,  to  examine  and  report  upon  it  at 
the  next  session  of  the  Board  of  Regents. 


Whereupon  the  Chancellor  appointed  Messrs.  Mason,  Pbabcb,  Felton, 
and  Douglas  as  the  committee. 


Washington,  May  19,  1858. 

Prof.  Felton,  in  behalf  of  the  special  committee  to  whom  the  communi- 
cation of  Professor  Henry,  of  March  16,  1857,  together  with  accompany- 
ing documents,  &c,  were  referred,  presented  a  report,  [B.J      *     *     * 

The  report  was  accepted,  and  the  resolutions  submitted  [0]  were  unani- 
mously adopted. 


[A.] 
COMMUNICATION 

FBOM 

KOI.  JOSEPH  HlNlOWUTAW  01  THE  SMITHSONIAN  INSTITUTE 

BBLATIV1  TO  A 

PUBLICATION  BY  S.  F.  B.  MORSE. 


Preeented  to  the  Board  of  Regtnta  of  the  Smithsonian  Institution,  March  16,  1857. 


Gentlemen  :  In  the  discharge  of  the  important  and  responsible  duties 
which  devolve  upon  me  as  Secretary  of  the  Smithsonian  Institution,  I 
have  found  myself  exposed,  like  other  men  in  public  positions,  to  unpro- 
voked attack  and  injurious  misrepresentation.  Many  instances  of  this,  it 
may  be  remembered,  occurred  about  two  years  ago,  during  the  discussions 
relative  to  the  organic  policy  of  the  Institution ;  but,  though  very  unjust, 
they  were  suffered  to  pass  unnoticed,  and  generally  made,  I  presume,  no 
lasting  impression  on  the  public  mind. 

During  the  same  controversy,  however,  there  was  one  attack  made  upon 
me  of  such  a  nature,  so  elaborately  prepared  and  widely  circulated,  by 
my  opponents,  that,  though  I  have  not  yet  publicly  noticed  it,  I  have, 
from  the  first,  thought  it  my  duty  not  to  allow  it  to  go  unanswered.  I 
allude  to  an  article  in  a  periodical  entitled  "  Shaffner's  Telegraph  Com- 
panion," from  the  pen  of  Prof.  S.  F.  B.  Morse,  the  celebrated  inventor 
of  the  American  electro-magnetic  telegraph.  In  this,  not  my  scientific 
reputation  merely,  but  my  moral  character  was  pointedly  assailed ;  in- 
deed, nothing  less  was  attempted  than  to  prove  that  in  the  testimony 
which  I  had  given  in  a  case  where  I  was  at  most  but  a  reluctant  witness, 
I  had  consciously  and  wilfully  deviated  from  the  truth,  and  this,  too, 
from  unworthy  and  dishonorable  motives. 

Such  a  charge,  coming  from  such  a  quarter,  appeared  to  me  then,  as  it 
appears  now,  of  too  grave  a  character  and  too  serious  a  consequence  to  be 
withheld  from  the  notice  of  the  Board  of  Regents.  I,  therefore,  presented 
the  matter  unofficially  to  the  Chancellor  of  the  Institution,  Chief  Justice 
Taney,  and  was  advised  by  him  to  allow  the  matter  to  rest  until  the  then 
existing  excitement  with  respect  to  the  organisation  of  the  Institution 
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should  subside,  and  that  in  the  meantime  the  materials  for  a  refutatioi 
the  charge  might  be  collected  and  prepared,  to  be  brought  forward 
the  proper  time,  if  I  should  think  it  necessary. 

The  article  of  Mr.  Morse  was  published  in  1855,  but  at  the  session 
the  Board  in  1856  I  was  not  prepared  to  present  the  case  properly 
your  consideration,  and  I  now  (1857)  embrace  the  first  opportunity 
bringing  the  subject  officially  to  your  notice,  and  asking  from  you 
investigation  into  the  justice  of  the  charges  alleged  against  me.  A 
this  I  do  most  earnestly,  with  the  desire  th&t  when  we  shall  all  h 
passed  from  this  stage  of  being,  no  imputation  of  having  attempted 
evade  in  silence  so  grave  a  charge  shall  rest  on  me  ;  nor  on  you,  of  havi 
continued  to  devolve  upon  me  duties  of  the  highest  responsibility,  af 
that  was  known  to  some  of  you  individually,  which,  if  true,  should  rem 
me  entirely  unworthy  of  your  confidence.  Duty  to  the  Board  of  Reget 
as  well  as  regard  to  my  own  memory,  to  my  family,  and  to  the  truth 
history,  demands  that  I  should  lay  this  matter  before  you,  and  place 
your  hands  the  documents  necessary  to  establish  the  veracity  of 
testimony,  so  falsely  impeached,  and  the  integrity  of  my  motives, 
wantonly  assailed. 

My  life,  as  is  known  to  you,  has  been  principally  devoted  to  scion 
and  my  investigations  in  different  branches  of  physics  have  given 
some  reputation  in  the  line  of  original  discovery.  I  have  sought,  h< 
ever,  no  patent  for  inventions,  and  solicited  no  remuneration  for  : 
labors,  but  have  freely  given  their  results  to  the  world,  expecting  on 
in  return,  to  enjoy  the  consciousness  of  having  added,  by  my  invest^ 
tions,  to  the  sum  of  human  knowledge,  and  to  receive  the  credit  to  whi 
they  might  justly  entitle  me. 

I  commenced  my  scientific  career  about  the  year  1828,  with  a  sari 
of  experiments  in  electricity,  which  were  continued  at  intervals  up  to  tl 
period  of  my  being  honored  by  election  to  the  office  of  Secretary  of  tl 
Institution.  The  object  of  my  researches  was  the  advancement  of  scieM 
without  any  special  or  immediate  reference  to  its  application  to  the  van 
of  life  or  useful  purposes  in  the  arts.  It  is  true,  nevertheless,  that  son 
of  my  earlier  investigations  had  an  important  bearing  on  the  electr 
magnetic  telegraph,  and  brought  the  science  to  that  point  of  developing 
at  which  it  was  immediately  applicable  to  Mr.  Morse's  particular  hive 
tion. 

In  1831 1  published  a  brief  account  of  these  researches,  in  which 
drew  attention  to  the  fact  of  their  applicability  to  the  telegraph  ;  and 
1832,  and  subsequently,  exhibited  experiments  illustrative  of  the  app 
cation  of  the  electro-magnet  to  the  transmission  of  power  to  a  distal* 
for  producing  telegraphic  and  other  effects.     The  results  I  had  publish 


were  communicated  to  Mr.  Morse,  by  his  scientific  assistant,  Dr.  Gale,  as 
will  be  shown  on  the  evidence  of  the  latter ;  and  the  facts  which  I  had 
discovered  were  promptly  applied  in  rendering  effective  the  operation  of 
his  machine. 

In  the  latter  part  of  1837  I  became  personally  acquainted  with  Mr. 
Morse,  and  at  that  time,  and  afterwards,  freely  gave  him  information  in 
regard  to  the  scientific  principles  which  had  been  the  subject  of  my  in- 
vestigations. After  his  return  from  Europe,  in  1839,  our  intercourse  was 
renewed,  and  continued  uninterrupted  till  1845.  In  that  year,  Mr.  Vail, 
i  partner  and  assistant  of  Mr.  Morse,  published  a  work  purporting  to  be 
i  history  of  the  Telegraph,  in  which  I  conceived  manifest  injustice  was 
done  me.  I  complained  of  this  to  a  mutual  friend,  and  subsequently  re- 
ceived an  assurance  from  Mr.  Morse  that  if  another  edition  were  published, 
iH  just  ground  of  complaint  should  be  removed.  A  new  emission  of  the 
work,  however,  shortly  afterwards  appeared,  without  change  in  this  re- 
spect, or  further  reference  to  my  labors.  Still  I  made  no  public  complaint, 
tnd  set  up  no  claims  on  account  of  the  telegraph.  I  was  content  that  my 
published  researches  should  remain  as  material  for  the  history  of  science, 
ud  be  pronounced  upon,  according  to  their  true  value,  by  the  scientific 
world. 

After  this,  a  series  of  controversies  and  lawsuits  having  arisen  between 
fttal  claimants  for  telegraphic  patents,  I  was  repeatedly  appealed  to,  to  act 
**  expert  and  witness  in  such  cases.     This  I  uniformly  declined  to  do,  not 
wishing  to  be  in  any  manner  involved  in  these  litigations,  but  was  finally 
impelled,  under  legal  process,  to  return  to  Boston  from  Maine,  whither 
*  had  gone  on  a  visit,  and  to  give  evidence  on  the  subject.     My  testimony 
**s  given  with  the  statement  that  I  was  not  a  willing  witness,  and  that 
I  labored  under  the  disadvantage  of  not  having  access  to  my  notes  and 
papers,  which  were  in  Washington.     That  testimony,  however,  I  now 
rfctffirm  to  be  true  in  every  essential  particular.     It  was  unimpeached  be- 
fore the  court,  and  exercised  an  influence  on  the  final  decision   of  the 
Question  at  issue. 

I  was  called  upon  on  that  occasion  to  state,  not  only  what  I  had  pub- 
lished, but  what  I  had  done,  and  what  £  had  shown  to  others  in  regard  to 
the  telegraph.     It  was  my  wish,  in  every  statement,  to  render  Mr.  Morse 
f nil  and  scrupulous  justice.     While  I  was  constrained,  therefore,  to  state 
that  he  had  made  no  discoveries  in  science,  I  distinctly  declared  that  he 
*u  entitled  to  the  merit  of  combining  and  applying  the  discoveries  of 
others,  in  the  invention  of  the  best  practical  form  of  the  magnetic  telegraph, 
fy  testimony  tended  to  establish  the  fact  that,  though  not  entitled  to  the 
ttdnrive  use  of  the  electro-magnet  for  telegraphic  f  urposes,  he  was  en- 
Wed  to  his  particular  machine,  register,  alphabet,  &c.    As  this,  however, 
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did  not  meet  the  fall  requirements  of  Mr.  Morse's  comprehensive  claim 
I  could  not  but  be  aware  that,  while  aiming  to  depose  nothing  but  trot! 
and  the  whole  truth,*  and  while  so  doing  being  obliged  to  speak  of  m; 
own  discoveries,  and  to  allude  to  the  omissions  in  Mr.  Vail's  book,  I  migh 
expose  myself  to  the  possible,  and,  as  it  has  proved,  the  actual,  danger  c 
having  my  motives  misconstrued  and  my  testimony  misrepresented.  Bu 
I  can  truly  aver,  in  accordance  with  the  statement  of  the  counsel,  Mr.  Chase 
(now  Governor  of  Ohio,)  that  I  had  no  desire  to  arrogate  to  myself  undu 
merit,  or  to  detract  from  the  just  claims  of  Mr.  Morse. 
I  have  the  honor  to  be  your  obedient  servant, 

JOSEPH  HENRY. 
To  the  Board  of  Regents. 
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[B.] 
REPORT 

or 

THE  SPECIAL  COMMITTEE  OF  THE  BOARD  OF  REGENTS 

ON  THE 

COMMUNICATION  OF  PROF.  HENRY. 


Professor  Henry  laid  before  the  Board  of  Regents  of  the  Smithsonian 
Institution  a  communication  relative  to  an  article  in  Shaffner's  Telegraph 
Companion,  bearing  the  signature  of  Samuel  F.  B.  Morsb,  the  inventor 
of  the  American  electro-magnetic  telegraph.  In  this  article  serious 
charges  are  brought  against  Professor  Henry,  bearing  upon  his  scientific 
reputation  and  his  moral  character.  The  whole  matter  having  been  referred 
to  a  committee  of  the  Board,  with  instructions  to  report  on  the  same,  the 
committee  have  attended  to  the  duty  assigned  to  them,  and  now  submit  the 
following  brief  report,  with  resolutions  accompanying  it. 

The  committee  have  carefully  examined  the  documents  relating  to  the 
subject,  and  especially  the  article  to  which  the  communication  of  Professor 
Henry  refers.  This  article  occupies  over  ninety  pages,  filling  an  entire 
number  of  Shaffner's  Journal,  and  purports  to  be  "  a  defence  against  the 
injurious  deductions  drawn  from  the  deposition  of  Professor  Joseph  Henry, 
(in  the  several  telegraph  suits,)  with  a  critical  review  of  said  deposition, 
and  an  examination  of  Professor  Henry's  alleged  discoveries  bearing  upon 
the  electro-magnetic  telegraph." 

The  first  thing  which  strikes  the  reader  of  this  article  is,  that  its  title 
is  a  misnomer.  It  is  simply  an  assault  upon  Professor  Henry ;  an  attempt 
to  disparage  his  character ;  to  deprive  him  of  his  honors  as  a  scientific 
discoverer ;  to  impeach  his  credibility  as  a  witness  and  his  integrity  as  a 
man.  It  is  a  disingenuous  piece  of  sophistical  argument,  such  as  an 
unscrupulous  advocate  might  employ  to  pervert  the  truth,  misrepresent 
the  facts,  and  misinterpret  the  language  in  which  the  facts  belonging  to 
the  other  side  of  the  case  are  stated. 

Mr.  Morse  charges  that  the  deposition  of  Professor  Henry  "  contains 
imputations  against  his  (Morse's)  personal  character/'  which  it  does  not, 
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and  assumes  it  as  a  duty  "  to  expose  the  utter  non-reliability  of  Professor 
Henry's  testimony ;"  that  testimony  being  supported  by  the  most  com- 
petent authorities,  and  by  the  history  of  scientific  discovery.  He  asserts 
that  he  "  is  not  indebted  to  him  (Professor  Henry)  for  any  discovery  in 
science  bearing  on  the  telegraph/1  he  having  himself  acknowledged  such 
indebtedness  in  the  most  unequivocal  manner,  and  the  fact  being  inde- 
pendently substantiated  by  the  testimony  of  Sears  C.  Walker,  and  the 
statement  of  Mr.  Morse's  own  associate,  Dr.  Gale.  Mr.  Morse  further 
maintains,  that  all  discoveries  bearing  upon  the  telegraph,  were  made,  not 
by  Professor  Henry,  but  by  others,  and  prior  to  any  experiments  of  Pro- 
fessor Henry  in  the  science  of  electro-magnetism ;  contradicting  in  this 
proposition  the  facts  in  the  history  of  scientific  discovery  perfectly  estab- 
lished and  recognized  throughout  the  scientific  world. 

The  essence  of  the  charges  against  Professor  Henry  is,  that  he  gave 
false  testimony  in  his  deposition  in  the  telegraph  cases,  and  that  he  has 
claimed  the  credit  of  discoveries  in  the  sciences  bearing  upon  the  electro- 
magnetic telegraph  which  were  made  by  previous  investigators ;  in  other 
words,  that  he  has  falsely  claimed  what  does  not  belong  to  him,  but  doe*  \ 
belong  to  others. 

Professor  Henry,  as  a  private  man,  might  safely  have  allowed  sucfac 
charges  to  pass  in  silence.  But  standing  in  the  important  position  whichr 
he  occupies,  as  the  chief  executive  officer  of  the  Smithsonian  Institution' 
and  regarding  the  charges  as  undoubtedly  containing  an  impeachment  o  < 
his  moral  character,  as  well  as  of  his  scientific  reputation ;  and  justly- 
sensitive,  not  only  for  his  own  honor,  but  for  the  honor  of  the  Institutions 
he  has  a  right  to  ask  this  Board  to  consider  the  subject,  and  to  mata 
their  conclusions  a  matter  of  record,  which  may  be  appealed  to  hereafteta 
should  any  question  arise  with  regard  to  his  conduct  in  the  premises. 

Your  committee  do  not  conceive  it  to  be  necessary  to  follow  Mr.  Morar 
through  all  the  details  of  his  elaborate  attack.  Fortunately,  a  plaE- 
statement  of  a  few  leading  facts  will  be  sufficient  to  place  the  essentia 
points  of  the  case  in  a  clear  light. 

The  deposition  already  referred  to  was  reluctantly  given,  and  und  -J 
the  compulsion  of  legal  process,  by  Professor  Henry,  before  the  Homt 
George  S.  Hillard,  United  States  commissioner,  on  the  7th  of  Septem 
1849. 

The  following  is  the  statement  of  the  Hon.  S.  P.  Chase,  (now  G 
ernor  of  Ohio,)  one  of  the  counsel  in  the  telegraph  cases,  in  a  letter 
Professor  Henry,  dated  Columbus,  Ohio,  November  26,  1856. 


In  the  year  1849, 1  was  professionally  employed  in  the  defence  of 
gentlemen  engaged  io  the  business  of  telegraphing  between  Louisville  and 
Orleans,  against  whom  a  bill  of  complaint  had  been  filed  in  the  Circuit  Oour 
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the  United  States  for  the  district  of  Kentucky.  The  object  of  the  bill  was  to 
ratnio  the  defendants,  my  clients,  from  the  use  in  telegraphing  of  a  certain 
instrument  called  the  Columbian  Telegraph,  on  the  ground  that  it  was  an  infringe- 
■ant  upon  the  rights  of  the  complainants  under  the  patents  granted  to  Professor 
Morse.  It  therefore  became  my  duty,  in  the  preparation  of  their  defence,  to 
amertain  the  precipe  nature  and  extent  of  their  rights.     With  this  view  I  called 

El  you,  in  August  or  September  of  that  year,  for  your  deposition.     It  was 
d  before  George  S.  Hillard,  esq.,  a  United  States  Commissioner  for  the  Dis- 
trict of  Massachusetts,  in  Boston.     I  remember  very  well  that  you  were  unwilling 
to  be  involved  in  the  controversy,  even  as  a  witness,  and  that  you  only  submitted 
to  be  examined  in  compliance  with  the  requirements  of  law.     Not  one  of  your 
feiements  was  volunteered.     They  were  all  called  out  by  questions  propounded 
other  verbally  or  in  writing     I  was  not  sufficiently  familiar  at  the  time  with 
the  precise  merits  of  the  case  to  know  what  would  or  would  not  be  important, 
tad  therefore  insisted  on  a  full  statement,  not  merely  of  the  general  history  of 
electro-magnetism  as  applied  to  telegraphing,  but  of  all  your  own  discoveries  in 
Ait  science  having  relation  to  the  same  art,  and  of  all  that  had  passed  between 
jotrself  and  Professor  Morse  connected  with  these  discoveries  or  with  the  tele- 
graph.   You  could  not  have  refused  to  respond  to  the  questions  propounded, 
without  subjecting  yourself  to  judicial  animadversion  and  constraint.     Nothing 
ii  what  you  testified,  or  your  manner  of  testifying,  suggested  to  me  the  idea  that 
joswere  animated  by  any  desire  to  arrogate  undue  merit  to  yourself,  or  to  detract 
from  the  just  claims  of  Professor  Morse. 

S.  P.  CHASE. 

Previous  to  this  deposition,  Mr.  Morse,  as  appears  from  his  own  letters 
tad  statements,  entertained  for  Professor  Henry  the  warmest  feelings  of 
personal  regard,  and  the  highest  esteem  for  his  character  as  a  scientific 
*u.  In  a  letter,  dated  April  24, 1839,  he  thanks  Prof.  Henry  for  a  copy 
of  his  "valuable  contributions,"  and  says,  "I  perceive  many  things  (in  the 
contributions)  of  great  interest  to  me  in  my  telegraphic  enterprise."  Again, 
ft  the  same  letter,  speaking  of  an  intended  visit  to  the  Professor  at  Prince- 
ton, he  says :  "I  should  come  as  a  learner,  and  could  bring  no  'contributions* 
^  your  stock  of  experiments  of  any  value."  And  still  further:  "I  think 
that  you  have  pursued  an  original  course  of  experiments,  and  discovered 
bets  more  immediately  bearing  upon  my  invention  than  any  that  have  been 
Polished  abroad." 

It  appears,  from  Mr.  Morse's  own  statement,  that  he  had  at  least  two 
interviews  with  Prof.  Henry — one  in  May,  1839,  when  he  passed  the  after- 
noon and  night  with  him,  at  Princeton  ;  and  another  in  February,  1844 — 
both  of  them  for  the  purpose  of  conferring  with  him  on  subjects  relating 
^  the  telegraph,  and  evidently  with  the  conviction,  on  Mr.  Morse's  part, 
u*t  Prof.  Henry's  investigations  were  of  great  importance  to  the  success 
of  the  telegraph. 

As  l&te  as  1846,  after  Mr.  Morse  had  learned  that  some  dissatisfaction 
t&sted  in  Prof.  Henry's  mind  in  regard  to  the  manner  in  which  his  re- 
letrthes  in  electricity  had  been  passed  over  by  Mr.  Vail,  an  assistant  of 
*r*  Morse,  and  the  author  of  a  history  of  the  American  magnetio  tele- 
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graph,  Mr.  Morse,  in  an  interview  with  Prof.  Henry,  at  Washington,  sai< 
according  to  his  own  account,  "Well,  Prof.  Henry,  I  will  take  the  earliei 
opportunity  that  is  afforded  me  in  anything  I  may  publish,  to  have  justi< 
done  to  your  labors ;  for  I  do  not  think  that  justice  has  been  done  yoi 
either  in  Europe  or  this  country." 

Again,  in  1848,  when  Prof.  Walker,  of  the  Coast  Survey,  made  hi 
report  on  the  theory  of  Morse's  electro-magnetic  telegraph,  in  which  th 
expression  occurred,  "  the  helix  of  a  soft  iron  magnet,  prepared  after  th 
manner  first  pointed  out  by  Prof.  Henry,"  Mr.  Morse,  to  whom  the  re 
port  was  submitted,  said :  "  I  have  now  the  long  wished  for  opportunity 
to  do  justice  publicly  to  Henry's  discovery  bearing  on  the  telegraph." 
And  in  a  note  prepared  by  him,  and  intended  to  be  printed  with  Prof. 
Walker's  report,  he  says :  "  The  allusion  you  make  to  the  helix  of  a  wfl 
iron  magnet,  prepared  after  the  manner  first  pointed  out  by  Prof.  Henry, 
gives  me  an  opportunity,  of  which  I  gladly  avail  myself,  to  say  that  1 
think  that  justice  has  not  yet  been  done  to  Prof.  Henry,  either  in  Europe 
or  in  this  country,  for  the  discovery  of  a  scientific  fact,  which,  in  its  bett- 
ing, on  telegraphs,  whether  of  the  magnetic  needle  or  electro-magnet  order, 
is  of  the  greatest  importance." 

He  then  proceeds  to  give  a  historical  synopsis,  showing  that,  although 
suggestions  had  been  made  and  plans  devised  by  Soemmering,  in  1811,  and 
by  Amp&re,  in  1820,  yet  that  the  experiments  of  Barlow,  in  1824,  hai 
led  that  investigator  to  pronounce  "  the  idea  of  an  electric  telegraph  to 
be  chimerical" — an  opinion  that  was,  for  the  time,  acquiesced  in  lj 
scientific  men.  He  shows  that,  in  the  interval  between  1824  and  1829, 
no  further  suggestions  were  made  on  the  subject  of  electric  telegraph* 
But  he  proceeds — "  In  1830,  Prof.  Henry,  assisted  by  Dr.  Ten  BjAi 
while  engaged  in  experiments  on  the  application  of  the  principle  of  thi 
galvanic  multiplier  to  the  development  of  great  magnetic  power  in  soft 
iron,  made  the  important  discovery  that  a  battery  of  intensity  overeat 
that  resistance  in  a  long  wire  which  Barlow  had  announced  as  an  inn" 
perable  bar  to  the  construction  of  electric  telegraphs.  Thus  was  openw 
the  way  for  fresh  efforts  in  devising  a  practicable  electric  telegraph ;  H* 
Baron  Schilling,  in  1832,  and  Professors  Gauss  and  Weber,  in  1883,  hd 
ample  opportunity  to  learn  of  Henry's  discovery,  and  avail  themselves  w 
it,  before  they  constructed  their  needle  telegraphs."  And,  while  claiming 
for  himself  that  he  was  "  the  first  to  propose  the  use  of  the  electro-mag^ 
for  telegraphic  purposes,  and  the  first  to  construct  a  telegraph  on  th* 
basis  of  the  electro-magnet,"  yet  he  adds,  "  to  Professor  Henry  u  ** 
questionably  due  the  honor  of  the  discovery  of  a  principle  which  proves  t* 
practicability  of  exciting  magnetism  through  a  long  coil,  or  at  a  duta& 
either  to  deflect  a  needle  or  to  magnetize  soft  iron" 
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What  Mr.  Morse  here  describes  as  a  "principle,"  the  discovery  of 
which  is  unquestionably  due  to  Professor  Henry,  is  the  law  which  first 
made  it  possible  to  work  the  telegraphic  machine  invented  by  Mr.  Morse, 
and  for  the  knowledge  of  which  Mr.  Morse  was  indebted  to  Professor 
Henry,  as  is  positively  asserted  by  his  associate,  Dr.  Gale.     This  gen- 
tleman, in  a  letter,  dated  Washington,  April  7,  1856,  makes  the  following 
conclusive  statement : 

Washington,  D.  C,  April  7, 1856. 

8ia  :  In  reply  to  your  note  of  the  3d  instant,  respecting  the  Morse  telegraph, 
making  me  to  state  definitely  the  condition  of  the  invention  when  I  first  saw  the 
mpparatus  in  the  winter  of  1836, 1  answer :  This  apparatus  was  Morse's  original 
instrument,  usually  known  as  the  type  apparatus,  in  whhh  the  types,  set  up  in 
m.  composing  stick,  were  run  through  a  circuit  breaker,  and  in  which  the  battery 
<was  the  cylinder  battery,  with  a  single  pair  of  plates.  This  arrangement  also 
ixmi  another  peculiarity,  namely,  it  was  the  electro-magnet  used  by  Moil,  and 
alaown  in  drawings  of  the  older  works  on  that  subject,  having  only  a  few  turns  of 
in  the  coil  which  surrounded  the  poles  or  arms  of  the  magnet.  The  sparse- 
of  the  wires  in  the  magnet  coils  and  the  use  of  the  single  cup  battery  were 
me,  on  the  first  look  at  the  instrument,  obvious  marks  of  defect,  and  I  acoord- 
gly  suggested  to  the  Professor,  without  giving  my  reasons  for  so  doing,  that  a 
of  many  pairs  should  be  substituted  for  that  of  a  single  pair,  and  that  the 
il  on  each  arm  of  the  magnet  should  be  increased  to  many  hundred  turns  each  ; 
lich  experiment,  if  I  remember  aright,  was  made  on  the  same  day  with  a  bat- 
and  wire  on  hand,  furnished  I  believe  by  myself,  and  it  was  found  that  while 
original  arrangement  would  only  send  the  electric  current  through  a  few  feet 
ffwire,  say  15  to  40,  the  modified  arrangement  would  send  it  through  as  many 
undred.  Although  I  gave  no  reasons  at  the  time  to  Professor  Morse  for  the 
BV*3ggeations  I  had  proposed  in  modifying  the  arrangement  of  the  machine,  I  did 
B^dfterwards,  and  referred  in  my  explanations  to  the  paper  of  Professor  Henry, 
**Jthe  19th  volume  of  the  American  Journal  of  Science,  page  400  and  onward. 
J-*m  to  these  suggestions  of  mine  that  Professor  Morse  alludes  in  his  testimony 
5^*e  the  Circuit  Court  for  the  eastern  district  of  Pennsylvania,  in  the  trial  of 
B.  French  and  others  vs  Rogers  and  others. — See  printed  copy  of  Complain- 
t'l  Evidence,  page  168,  beginning  with  the  words  " Early  in  1836  I  procured 
0  feet  of  wire,"  &o.,  and  page  169,  where  Professor  Morse  alludes  to  myself  and 
pensation  for  services  rendered  to  him,  &c. 

At  the  time  1  gave  the  suggestions  above  named,  Professsor  Morse  was  not 
^ttliar  with  the  then  existing  ftate  of  the  science  of  electro-magnetism.  Had 
**tbeen  so,  or  had  he  read  and  appreciated  the  paper  of  llenry,  the  suggestions 
■aide  by  me  would  naturally  have  occurred  to  his  mind  as  they  did  to  my  own. 
*«t  the  principal  part  of  Morse's  great  invention  lay  in  the  mechanical  adapta- 
***of  a  power  to  produce  motion,  and  to  increase  or  relax  at  will.  It  was  only 
***asaiy  for  him  to  know  that  such  a  power  existed  for  him  to  adapt  mechanism 
**  direct  and  control  it 

My  suggestions  were  made  to  Professor  Morse  from  inferences  drawn  by  read- 

1&R  Professor  Henry's  paper  above  alluded  to.     Professor  Morse  professed  great 

ttyriae  at  the  contents  of  the  paper  when  I  showed  it  to  him,  but  especially  at 

*V  remarks  on  Dr.  Barlow's  results  respecting  telegraphing,  which  were  new  to 

^*»md  he  stated  at  the  time  that  he  was  not  aware  that  any  one  had  even 

C0*Wod  the  idea  of  using  the  magnet  for  such  purposes. 

With  sentiments  of  esteem,  I  remain,  yours  truly, 

L.  D.  GALE. 
^t  Jos.  HxHBY,  Secretary  of  the  Smithsonian  Institution. 
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It  further  appears,  that  principally  for  the  information  thus  commi 
cated,  Mr.  Morse  assigned  to  Dr.  Gale  an  interest  in  the  telegraph,  wh 
he  afterwards  purchased  back  for  915,000,  as  appears  from  the  follow: 
letter  of  Dr.  Gale  : 

Patent  Office,  August  5, 1857 

Dear  Sib  :  In  reply  to  yours  of  this  date,  respecting  the  interest  I  onoe  | 
sesped  in  Morse's  telegraph  patent,  secured  to  me  by  the  said  Morse,  as  alta 
to  by  him  in  his  statement  to  the  Commissioner  of  Patent*,  I  would  simply  st 
that  the  part  I  owned  vhen  I  entered  the  service  of  the  government  in  this  of 
was  originally  given  me  by  the  said  Morse,  for  services  rendered  him  in  maki 
his  invention  practically  effective  in  sending  currents  through  long  distances,  i 
and  that  the  said  interest  was  retransferred  to  the  said  Morse  for  the  sum  of  fiftc 
thousand  dollars. 

Respectfully, 

L.  D.  GALE. 
Professor  Henry, 

Secretary  Smithsonian  Institution. 

It  thus  appears,  both  from  Mr.  Morse's  own  admission  down  to  18* 
and  from  the  testimony  of  others  most  familiar  with  the  facts,  that  Pro 
Henry  discovered  the  law,  or  "  principle,"  as  Mr.  Morse  designates  ii 
which  was  necessary  to  make  the  practical  working  of  the  electro-magneti 
telegraph  at  considerable  distances  possible ;  that  Mr.  Morse  was  fin 
informed  of  this  discovery  by  Dr.  Gale  ;  that  he  availed  himself  of  it  a 
once,  and  that  it  never  occurred  to  Mr.  Morse  to  deny  this  fact  until  afte 
1848.  He  had  steadily  and  fully  acknowledged  the  merits  and  genius  • 
Mr.  Henry,  as  the  discoverer  of  facts  and  laws  in  science  of  the  highti 
importance  in  the  success  of  his  long-cherished  invention  of  a  magneti 
telegraph.  Mr.  Henry  was  the  discoverer  of  a  principle,  Mr.  Morse  W* 
the  inventor  of  a  machine,  the  object  of  which  was  to  record  characters  • 
a  distance,  to  convey  intelligence,  in  other  words,  to  carry  into  execotta 
the  idea  of  an  electric  telegraph.  But  there  were  obstacles  in  the  mv 
which  he  could  not  overcome  until  he  learned  the  discoveries  of  Profeasa 
Henry,  and  applied  them  to  his  machine.  These  facts  are  undenisNl 
They  constitute  a  part  of  the  history  of  science  and  invention.  Th[ 
were  true  in  1848,  they  were  equally  true  in  1855,  when  Professor  Montf 
article  was  published.  We  give  a  passage  here  from  the  deposition  • 
Sears  C.  Walker,  in  the  case  of  French  vs.  Rogers,  Respondent's  Efl 
dence,  page  199,  bearing  upon  this  whole  subject : 

"  In  consequence  of  some  statements  made  by  me  in  my  official  reports  rabtifl 
to  the  invention  of  the  receiving  magnet,  a  question  arose  between  Mr.  Mi** 
and  myself  as  to  the  origin  of  this  invention.  It  was  amicably  discussed  bjX* 
Morse,  Professor  Henry,  Dr.  Gale,  and  myself,  with  Professor  Henry's  aw* 
alluded  to  in  answer  to  the  second  question  before  us.  The  result  of  the  is** 
view  was  conclusive  to  my  mind  that  Professor  Henry  was  the  sole  diseoveitf  • 
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the  tar  on  which  the  intensity  magnet  depends  for  its  power  of  sending  the 
ohnnie  current  through  a  long  circuit.  I  was  also  led  to  conclude*  that  Mr. 
Hone,  in  the  course  of  his  own  researches  and  experiments  before  he  had  read 
Professor  Henry's  article,  before  alluded  to,  had  encountered  the  same  difficulty 
Mr.  Barlow  and  those  who  preceded  him  had  encountered,  that  is,  the  impossi- 
bility of  forcing  the  galvanic  current  through  a  long  telegraph  line.  His  own 
personal  researches  had  not  overcome  this  obstacle.  They  were  made  in  the 
laboratory  of  the  New  York  University.  I  also  learned  at  the  same  time,  by  the 
ODTersations  above  stated,  that  he  only  overcame  this  obstacle  by  constructing 
a  magnet  on  the  principle  invented  by  Professor  Henry,  and  described  in  his 
article  in  Silliman's  Journal.     His  attention  was  directed  to  it  by  Dr.  Gale." 

What  changed  Mr.  Morse's  opinion  of  Professor  Henry,  not  only  as  a 
scientific  investigator,  but  as  a  man  of  integrity,  after  the  admissions  of 
his  indebtedness  to  his  researches,  and  the  oft  repeated  expressions  of 
vum  personal  regard  ?  It  appears  that  Mr.  Morse  was  involved  in  a 
nomber  of  lawsuits,  growing  out  of  contested  claims  to  the  right  of  using 
electricity  for  telegraphic  purposes.  The  circumstances  under  which 
Professor  Henry,  as  a  well  known  investigator  in  this  department  of 
Paries,  was  summoned  by  one  of  the  parties  to  testify  have  already  been 
stated.  The  testimony  of  Mr.  Henry,  while  supporting  the  claims  of  Mr. 
Morse  as  the  inventor  of  an  admirable  invention,  denied  to  him  the  addi- 
tional merit  of  being  a  discoverer  of  new  facts  or  laws  of  nature,  and  to 
to  extent,  perhaps,  was  considered  unfavorable  to  some  part  of  the  claim 
rf Mr.  Morse  to  an  exclusive  right  to  employ  the  electro-magnet  for  tele- 
gftphic  purposes.  Professor  Henry's  deposition  consists  of  a  series  of 
tourers  to  verbal,  as  well  as  written,  interrogatories  propounded  to  him, 
ttteh  were  not  limited  to  his  published  writings,  or  the  subject  of  elec- 
tricity, but  extended  to  investigations  and  discoveries  in  general  having  a 
Wiring  upon  the  electric  telegraph.  He  gave  his  testimony  at  a  distance 
fan  his  notes  and  manuscripts,  and  it  would  not  have  been  surprising  if 
■ftccuracies  had  occurred  in  some  parts  of  his  statement ;  but  all  the 
■tierial  points  in  it  are  sustained  by  independent  testimony,  and  that 
ration  which  relates  directly  to  Mr.  Morse  agrees  entirely  with  the  state- 
tat  of  his  own  assistant,  Dr.  Gale.  Had  his  deposition  been  objection- 
•We,  it  ought  to  have  been  impeached  before  the  Court ;  but  this  was  not 
ttempted ;  and  the  following  tribute  to  Professor  Henry  by  the  Judge, 
n  delivering  the  opinion  of  the  Supreme  Court  of  the  United  States, 
ftiicates  the  impression  made  upon  the  Court  itself  by  all  the  testimony 
^  the  ease:  "  It  is  due  to  him  to  say  that  no  one  has  contributed  more 
to  enlarge  the  knowledge  of  electro-magnetism,  and  to  lay  the  foundations 
•ftke  great  inventions  of  which  we  are  speaking,  than  the  Professor  him- 
rtt" 

ftofessor  Henry's  answers  to  the  first  and  second  interrogatories  pre- 
**t  a  condensed  history  of  the  progress  of  the  science  of  electro-magnet- 
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ism,  as  connected  with  telegraphic  communication,  embracing  an  accou 
of  the  discoveries  of  Oersted,  Arago,  Davy,  Ampfere ;  of  the  investigate 
by  Barlow  and  Sturgeon ;  of  his  own  researches,  commenced  in  1828,  ai 
continued  in  1829,  1830,  and  subsequently.  The  details  of  his  expe; 
ments  and  their  results,  though  brief,  are  very  precise.  There  is  abunda 
evidence  to  show  that  Professor  Henry's  experiments  and  illustrations  . 
Albany,  and  subsequently  at  Princeton,  proved,  and  were  declared  at  tl 
time  by  him  to  prove,  that  the  electric  telegraph  was  now  practicable 
that  the  electro-magnet  might  be  used  to  produce  mechanical  effects  at ; 
distance  adequate  to  making  signals  of  various  kinds,  such  as  ringing  bells 
which  he  practically  illustrated.  In  proof  of  this,  we  quote  a  letter  t< 
Professor  Henry,  from  Professor  James  Hall,  of  Albany,  late  presides 
of  the  American  Association  for  the  advancement  of  Science. 

January  19, 1856. 

Dear  Sir  :  While  a  student  of  the  Rensselaer  School,  in  Troy,  New  York,  ii 
August,  1832, 1  visited  Albany  with  a  friend,  having  a  letter  of  introduction  fc 
you  from  Professor  Eaton.  Our  principal  object  was  to  see  your  eleotro-magneti< 
apparatus,  of  which  we  had  heard  much,  and  at  the  same  time  the  library  an< 
collections  of  the  Albany  Institute. 

You  showed  us  your  laboratory  in  a  lower  story  or  basement  of  the  building 
and  in  a  larger  room  in  an  upper  story  some  electric  and  galvanic  apparatus,  wit! 
various  philosophical  instruments.  In  this  room,  and  extending  around  th 
same,  was  a  circuit  of  wire  stretched  along  the  wall,  and  at  one  termination  o 
this,  in  the  recess  of  a  window,  a  bell  was  fixed,  while  the  other  extremity  wa 
connected  with  a  galvanic  apparatus. 

You  showed  us  the  manner  in  which  the  bell  could  be  made  to  ring  by  a  ear 
rent  of  electricity,  transmitted  through  this  wire,  and  you  remarked  that  tU 
method  might  be  adopted  for  giving  signals,  by  the  ringing  of  a  bell  at  the  dift 
tance  of  many  miles  from  the  point  of  its  connection  with  the  galvanic  apparata* 

All  the  circumstances  attending  this  visit  to  Albany  are  fresh  in  my  recollec- 
tion, and  during  the  past  years,  while  so  much  has  been  said  respecting  tai 
invention  of  electric  telegraphs,  I  have  often  had  occasipn  to  mention  the  exhibi- 
tion of  your  electric  telegraph  in  the  Albany  Academy,  in  1832. 

If  at  any  time  or  under  any  circumstances  this  statement  can  be  of  serrioe  to 
you  in  substantiating  your  claim  to  such  a  discovery  at  the  period  named,  JO0 
are  at  liberty  to  use  it  in  any  manner  you  please,  and  I  shall  be  ready  at  all 
times  to  repeat  and  sustain  what  I  have  here  stated,  with  many  other  attendant 
circumstances,  should  they  prove  of  any  importance. 

I  remain,  very  sincerely  and  respectfully,  yours, 

JAMES  HALL. 

Professor  Joseph  Henrt. 

In  his  deposition,  Professor  Henry's  statements  are  within  what  h* 
might  fairly  have  claimed.  But  he  is  a  man  of  science,  looking  for  do 
other  reward  than  the  consciousness  of  having  done  something  for  id 
promotion,  and  the  reputation  which  the  successful  prosecution  of  scie*" 
title  investigations  and  discoveries  may  justly  be  expected  to  give.  Ink* 
public  lectures  and  published  writings  he  has  often  pointed  out  incidentally 
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the  possibility  of  applying  the  facts  and  laws  of  nature  discovered  by  him 
to  practical  purposes  ;  he  has  freely  communicated  information  to  those 
who  have  sought  it  from  him,  among  whom  has  been  Mr.  Morse  himself, 
u  appears  by  his  own  acknowledgments.  But  he  has  never  applied  his 
scientific  discoveries  to  practical  ends  for  his  own  pecuniary  benefit.  It 
was  natural,  therefore,  that  he  should  feel  a  repugnance  to  taking  any 
part  in  the  litigation  between  rival  inventors,  and  it  was  inevitable  that, 
ilen  forced  to  give  his  testimony,  he  should  distinctly  point  out  what  was 
10  clear  in  his  own  mind  and  is  so  fundamental  a  fact  in  the  history  of 
human  progress,  the  distinctive  functions  of  the  discoverer,  and  the  inven- 
tor who  applies  discoveries  to  practical  purposes  in  the  business  of  life. 

Mr.  Henry  has  always  done  full  justice  to  the  invention  of  Mr.  Morse. 
While  he  could  not  sanction  the  claim  of  Mr.  Morse  to  the  exclusive  use 
of  the  electro-magnet,  he  has  given  him  full  credit  for  the  mechanical 
contrivances  adapted  to  the  application  of  his  invention.  In  proof  of  this 
ve  refer  to  his  deposition,  and  present  also  the  following  statement  of 
Hon.  Charles  Mason,  Commissioner  of  Patents,  taken  from  a  letter 
addressed  by  him  to  Professor  Henry,  dated  March  31,  1856 : 

U.  S.  Patent  Office,  March  31, 1856. 

Snt :  Agreeably  to  your  request  I  now  make  the  following  statement : 
8ome  two  years  since,  when  an  application  was  made  for  an  extension  of  Prof, 
tone's  patent,  I  was  for  some  time  in  doubt  as  to  the  propriety  of  making  that 
extension.  Under  these  circumstances  I  consulted  with  several  persons,  and 
*ong  others  with  yourself,  with  a  view  particularly  to  ascertain  the  amount  of 
arention  fairly  due  to  Professor  Morse. 

The  result  of  my  inquiries  was  such  as  to  induce  me  to  grant  the  extension.  I 
*ill  farther  say  that  this  was  in  accordance  with  your  express  recommendation, 
ttfthat  I  was  probably,  more  influenced  by  this  recommendation  and  the  infor- 
mation I  obtained  from  you,  than  by  any  other  circumstance,  in  coming  to 
*bt  conclusion. 

I  am,  sir,  yours  very  respectfully, 

CHARLES  MASON. 
Prof.  J.  Henry. 

To  sum  up  the  result  of  the  preceding  investigation  in  a  few  words. 

We  have  shown  that  Mr.  Morse  himself  has  acknowledged  the  value  of 
4e  discoveries  of  Professor  Henry  to  his  electric  telegraph ;  that  his 
•isociate  and  scientific  assistant,  Dr.  Gale,  has  distinctly  affirmed  that 
these  discoveries  were  applied  to  his  telegraph,  and  that  previous  to  such 
^plication  it  was  impossible  for  Mr.  Morse  to  operate  his  instrument  at 
1  distance ;  that  Professor  Henry's  experiments  were  witnessed  by  Prof. 
*M1  and  others  in  1832,  and  that  these  experiments  showed  the  possibility 
tf  transmitting  to  a  distance  a  force  capable  of  producing  mechanical 
*fau  adequate  to  making  telegraphic  signals ;  that  Mr.  Henry's  depo- 
sition of  1849,  which  evidently  furnished  the  motive  for  Mr.  Morse's 
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attack  upon  him,  is  strictly  correct  in  all  the  historical  details,  and  thi 
so  far  as  it  relates  to  Mr  Henry's  own  claim  as  a  discoverer,  is  with 
what  he  might  have  claimed  with  entire  justice  ;  that  he  gave  the  depc 
tion  reluctantly,  and  in  no  spirit  of  hostility  to  Mr.  Morse  ;  that  on  tl 
and  other  occasions  he  fully  admitted  the  merit  of  Mr.  Morse  as  an  inv~ 
tor ;  and  that  Mr.  Morse's  patent  was  extended  through  the  influence 
the  favorable  opinion  expressed  by  Professor  Henry. 

Your  committee  come  unhesitatingly  to  the  conclusion  that  Mr.  Moi 
has  failed  to  substantiate  any  one  of  the  charges  he  has  made  agaii 
Professor  Henry,  although  the  burden  of  proof  lay  upon  him  ;  and  tb 
all  the  evidence,  including  the  unbiased  admissions  of  Mr.  Morse  himsel 
is  on  the  other  side.  Mr.  Morse's  charges  not  only  remain  unproved,  bi 
they  are  positively  disproved. 

Your  committee  recommend  the  adoption  of  the  following  resolutions : 

[C] 

Resolved,  That  Professor  Morse  has  not  succeeded  in  refuting  tl 
statements  of  Professor  Henry  in  the  deposition  given  by  the  latter  i 
1849,  that  he  has  not  proved  any  one  of  the  accusations  against  Profess* 
Henry  made  in  the  article  in  Shaffner's  Telegraph  Companion  in  18& 
and  that  he  has  not  disproved  any  one  of  his  own  admissions  in  regard  1 
Professor  Henry's  discoveries  in  electro-magnetism,  and  their  important 
to  his  own  invention  of  the  electro-magnetic  telegraph. 

Resolved,  That  there  is  nothing  in  Professor  Morse's  article  that  dnnh 
ishes,  in  the  least,  the  confidence  of  this  Board  in  the  integrity  of  Fro 
Henry,  or  in  the  value  of  those  great  discoveries  which  have  placed  hi 
name  among  those  of  the  most  distinguished  cultivators  of  science,  an 
have  done  much  to  exalt  the  scientific  reputation  of  the  country. 

Resolved,  That  this  report,  with  the  resolutions,  be  recorded  in  the  Fro 
ceedings  of  the  Board  of  Regents  of  the  Institution. 


APPENDIX  TO  THE  REPORT  OF  THE  COMMITTEE. 


STATEMENT  OF  PROF.  HENRY, 


IN   RELATION   TO 


THE  HISTORY  OF  THE  ELECTRO-MAGNETIC  TELEGRAPH. 


In  the  beginning  of  my  deposition  I  was  requested  to  give  a  sketch  of 
to  history  of  electro-magnetism  having  a  bearing  on  the  telegraph,  and 
toe  account  I  then  gave  from  memory,  I  have  since  critically  examined 
tti  find  it  fully  corroborated  by  reference  to  the  original  authorities.  My 
•fetch,  which  was  the  substance  of  what  I  had  been  in  the  habit  of  giving 
■  toy  lectures,  was  necessarily  very  concise,  and  almost  exclusively  con- 
bed  to  one  class  of  facts,  namely,  those  having  a  direct  bearing  on  Mr. 
■bne's  invention,  and  my  paper  in  Silliman's  Journal  was  likewise  very 
Wef  and  intended  merely  for  scientific  men.  In  order,  therefore,  to  set 
fethmore  clearly  in  what  my  own  improvements  consisted,  it  maybe 
Ptytr  to  give  a  few  additional  particulars  respecting  some  points  in  the 
Ingress  of  discovery,  illustrated  by  wood  cuts. 

There  are  several  forms  of  the  electrical  telegraph  ;  first,  that  in  which 
Actional  electricity  has  been  proposed  to  produce  sparks  and  motion  of 
P4  balls  at  a  distance. 

8econd,  that  in  which  galvanism  has  been  employed  to  produce  signals 
vtteans  of  bubbles  of  gas  from  the  decomposition  of  water. 

Third,  that  in  which  electro-magnetism  is  the  motive  power  to  produce 
Motion  at  a  distance;  and  again,  of  the  latter  there  are  two  kinds  of  tele- 
Ptpha,  those  in  which  the  intelligence  is  indicated  by  the  motion  of  a 
**gnetic  needle,  and  those  in  which  sounds  and  permanent  signs  are  made 
V  the  attraction  of  an  electro-magnet.  The  latter  is  the  class  to  which 
**•  Morse's  invention  belongs.  The  following  is  a  brief  exposition  of  the 
fctttal  steps  which  led  to  this  form  of  the  telegraph. 
The  first  essential  fact,  as  I  stated  in  my  testimony,  which  rendered 

**  electro-magnetic  telegraph  possible  was  discovered  *by  Oersted,  in  the 
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winter  of  1819-20.     It  is  illustrated  by  figure  1,  in  which  the  magnet! 
needle  is   deflected  by  ***  *• 

the  action  of  a  curr en  t  of  ^ 

galvanism     transmitted  A  — 
through  the  wire  A  B. 
(See  Annals  of  Philos- 
ophy, vol.  16,  page  273. 

The  second  fact  of  importance,  discovered  in  1820,  by  Arago  and  Davy, 

ng.  s.  is  illustrated  in  figure  8. 

It  consists  in  this,  that 
while  a  current  of  gal* 
vanism  is  passing  through 
a  copper  wire  A  B,  it  ■ 
magnetic,  it  attracts  iron 
filings  and  not  those  of 
copper  or  brass,  and  is  capable  of  developing  magnetism  in  soft  iron* 
(See  Annales  de  Chimie,  vol.  15,  page  94.) 

The  next  important  discovery,  also  made  in  1820,  by  Ampfcre,  was  that 
two  wires  through  which  galvanic  currents  are  passing  in  the  same  direc- 
tion attract,  and  in  the  opposite  direction,  repel,  each  other.  On  this  fat 
Amp&re  founded  his  celebrated  theory,  that  magnetism  consists  merely  i» 
the  attraction  of  electrical  currents  revolving  at  right  angles  to  the  lint 
joining  the  two  poles  of  the  magnet.  The  magnetisation  of  a  bar  of  ate* 
or  iron,  according  to  this  theory,  consists  in  establishing  within  the  nwW 
by  induction  a  series  of  electrical  currents,  all  revolving  in  the  same  direc- 
tion at  right  angles  to  the  axis  or  length  of  the  bar.  (See  Annales  di 
Chimie,  vol.  15,  page  69.) 

It  was  this  theory  which  led  Arago,  as  he  states,  to  adopt  the  methoJ 
of  magnetizing  sewing  needles  and  pieces  of  steel  wire,  shown  in  figure  I. 

ng.  &  This  method  consists  k 

transmitting  a  current  of 
electricity  through  a  he- 
lix surrounding  theneedli 
or  wire  to  be  magnetized.  For  the  purpose  of  insulation  the  needle  wal. 
inclosed  in  a  glass  tube,  and  the  several  turns  of  the  helix  were  at  a  &r 
tance  from  each  other  to  insure  the  passage  of  electricity,  through  th* 
whole  length  of  the  wire,  or,  in  other  words,  to  prevent  it  from  seeking  • 
shorter  passage  by  cutting  across  from  one  spire  to  another.  The  hen* 
employed  by  Arago  obviously  approximates  the  arrangement  required  ty 
the  theory  of  Ampere,  in  order  to  develop  by  induction  the  magnet*1* 
of  the  iron.  By  an  attentive  perusal  of  the  original  account  of  the  exp** 
iments  of  Arago,  given  in  the  Annales  de  Chimie  et  Physique,  vol.  X*t 
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1820,  page  93,  it  will  be  seen  that,  properly  speaking,  he  made  no  elec- 
tro-magnet, as  has  been  asserted  by  Morse  and  others ;  his  experiments 
were  confined  to  the  magnetism  of  iron  filings,  to  sewing  needles  and 
pieces  of  steel  wire  of  the  diameter  of  a  millimetre,  or  of  about  the  thick* 
ness  of  a  small  knitting  needle.  (See  Annales  de  Chimie,  vol.  15,  page  95.) 
Mr.  Sturgeon,  in  1825,  made  an  important  step  in  advance  of  the  ex- 
periments of  Arago,  and  produced  what  is  properly  known  as  the  electro- 
nignet.  He  bent  a  piece  of  iron  wire  into  the  form  of  a  horseshoe,  cov- 
ered it  with  varnish  to  insulate  it,  and  surrounded  it  with  a  helix,  of  which 
the  spires  were  at  a  distance.  When  a  current  of  galvanism  was  passed 
through  the  helix  from  a  small  battery  of  a  single  cup  the  iron  wire  became 
magnetic,  and  continued  so  during  the  passage  of  the  current.  When  the 
ewrent  was  interrupted  the  magnetism  disappeared,  and  thus  was  produced 
the  first  temporary  soft  iron  magnet. 

The  electro-magnet  of  Sturgeon  is  shown  Fig.  4. 

ia  figure  4,  which  is  an  exact  copy  from  the 
drawing  in  the  Transactions  of  the  Society 
fcr  the  Encouragement  of  Arts,  &c,  vol. 
iKL  By  comparing  figures  8  and  4  it 
till  be  seen  that  the  helix  employed  by  Stur- 
geon was  of  the  same  kind  as  that  used  by 
Arago;  instead,  however,  of  a  straight  steel 
•ire  inclosed  in  a  tube  of  glass,  the  former 
•ployed  a  bent  wire  of  soft  iron.  The  difference  in  the  arrangement  at 
fcrt  sight  might  appear  to  be  small,  but  the  difference  in  the  results  pro- 
teed  was  important,  since  the  temporary  magnetism  developed  in  the 
•rrwgement  of  Sturgeon  was  sufficient  to  support  a  weight  of  several 
puds,  and  an  instrument  was  thus  produced  of  value  in  future  research. 
The  next  improvement  was  made  by  myself.  After  reading  an  account 
•f  the  galvanometer  of  Schweigger,  the  idea  occurred  to  me  that  a  much 
fctrer  approximation  to  the  requirements  of  the  theory  of  Ampere  could 
he  attained  by  insulating  the  conducting  wire  itself,  instead  of  the  rod  to 
to  magnetized,  and  by  covering  the  whole  surface  of  the  iron  with  a  series 
rf  coils  in  close  contact.  This  was  effected  by  insulating  a  long  wire 
*ith  silk  thread,  and  winding  this  around  the  rod  of  iron  in  close  coils 
fawn  one  end  to  the  other.     The  same  principle  **«•  *• 

*u  extended  by  employing  a  still  longer  insulated 
*ire,  and  winding  several  strata  of  this  over  the 
fait,  care  being  taken  to  insure  the  insulation 
between  each  stratum  by  a  covering  of  silk  ribbon. 
'  By  this  arrangement  the  rod  was  surrounded  by  a 
tt&pound  helix  formed  of  a  long  wire  of  many  coils, 
uutetd  of  a  single  helix  of  a  few  coils,  (figure  5.) 
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In  the  arrangement  of  Arago  and  Sturgeon  the  several  tarns  of  wii 
were  not  precisely  at  right  angles  to  the  axis  of  the  rod,  as  they  shoo! 
be,  to  produce  the  effect  required  by  the  theory,  but  slightly  oblique,  an 
therefore  each  tended  to  develop  a  separate  magnetism  not  coincidec 
with  the  axis  of  the  bar.  But  in  winding  the  wire  over  itself,  the  obliquii 
of  the  several  turns  compensated  each  other,  and  the  resultant  action  w 
at  right  angles  to  the  bar.  The  arrangement  then  introduced  by  my?  * 
was  superior  to  those  of  Arago  and  Sturgeon,  first  in  the  greater  mxx\ 
plicity  of  turns  of  wire,  and  second  in  the  better  application  of  these  tur* 
to  the  development  of  magnetism.  The  power  of  the  instrument,  w\ 
the  same  amount  of  galvanic  force,  was  by  this  arrangement  several  tim, 
increased. 

The  maximum  effect,  however,  with  this  arrangement  and  a  singfc 
battery  was  not  yet  obtained.  After  a  certain  length  of  wire  had  been 
coiled  upon  the  iron,  the  power  diminished  with  a  further  increase  of  the 
number  of  turns.  This  was  due  to  the  increased  resistance  which  the 
longer  wire  offered  to  the  conduction  of  electricity.  Two  methods  ol 
improvement  therefore  suggested  themselves.  The  first  consisted,  not  in 
increasing  the  length  of  the  coil,  but  in  using  a  number  of  separate  colli 
on  the  same  piece  of  iron.  By  this  arrangement  the  resistance  to  the 
conduction  of  the  electricity  was  diminished  and  a  greater  quantity  mad* 
to  circulate  around  the  iron  from  the  same  battery.  The  second  method 
of  producing  a  similar  result  consisted  in  increasing  the  number  of  elementi 
of  the  battery,  or,  in  other  words,  the  projectile  force  of  the  electricity 
Fig.  a.  which   enabled  it  to  pass   through   an  increase4 

number  of  turns  of  wire,  and  thus,  by  increasiftj 
the  length  of  the  wire,  to  develop  the  maximal) 
power  of  the  iron.  *■ 

To  test  these  principles  on  a  larger  scale,  tb 
experimental  magnet  was  constructed,  which  i 
shown  in  figure  6.  In  this  a  number  of  compoua 
helices  were  placed  on  the  same  bar,  their  end 
left  projecting,  and  so  numbered  that  they  coul 
be  all  united  into  one  long  helix,  or  variously  combined  in  sets  of  lease 
length. 

From  a  series  of  experiments  with  this  and  other  magnets  it  was  prove 
that,  in  order  to  produce  the  greatest  amount  of  magnetism  from  a  baV 
tery  of  a  single  cup,  a  number  of  helices  is  required  ;  but  when  a  cot* 
pound  battery  is  used,  then  one  long  wire  must  be  employed,  making  man 
turns  around  the  iron,  the  length  of  wire  and  consequently  the  number  < 
turns  being  commensurate  with  the  projectile  power  of  the  battery. 
In  describing  the  results  of  my  experiments,  the  terms  intentity  *n> 
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quantity  magnets  were  introduced  to  avoid  circumlocution,  and  were 
intended  to  be  used  merely  in  a  technical  sense.  By  the  intensity  magnet 
I  designated  a  piece  of  soft  iron,  so  surrounded  with  wire  that  its  magnetic 
power  could  be  called  into  operation  by  an  intensity  battery,  and  by  a 
quantity  magnet,  a  piece  of  iron  so  surrounded  by  a  number  of  separate 
coil*,  that  its  magnetism  could  be  fully  developed  by  a  quantity  battery. 

I  was  the  first  to  point  out  this  connection  of  the  two  kinds  of  the  bat- 
tefy  with  the  two  forms  of  the  magnet,  in  my  paper  in  Silliman's  Journal 
January,  1831,  and  clearly  to  state  that  when  magnetism  was  to  be  devel- 
oped by  means  of  a  compound  battery,  one  long  coil  was  to  be  employed, 
and  when  the  maximum  effect  was  to  be  produced  by  a  single  battery,  a 
number  of  single  strands  were  to  be  used. 

These  steps  in  the  advance  of  electro-magnetism,  though  small,  were 
nch  as  to  interest  and  astonish  the  scientific  world.  With  the  same  bat- 
tery used  by  Mr.  Sturgeon,  at  least  a  hundred  times  more  magnetism  was 
produced  than  could  have  been  obtained  by  his  experiment.  The  devel- 
opments were  considered  at  the  time  of  much  importance  in  a  scientific 
point  of  view,  and  they  subsequently  furnished  the  means  by  which  mag- 
wto-electricity,  the  phenomena  of  dia-magnetism,  and  the  magnetic  effects 
to  polarized  light  were  discovered.  They  gave  rise  to  the  various  forms 
•f  electro-magnetic  machines  which  have  since  exercised  the  ingenuity  of 
trentors  in  every  part  of  the  world,  and  were  of  immediate  applicability 
*  the  introduction  of  the  magnet  to  telegraphic  purposes.  Neither  the 
deetro-magnet  of  Sturgeon  nor  any  electro-magnet  ever  made  previous  to 
*y  investigations  was  applicable  to  transmitting  power  to  a  distance. 

The  principles  I  have  developed  were  properly  appreciated  by  the 
•Qentific  mind  of  Dr.  Gale,  and  applied  by  him  to  operato  Mr.  Morse's 
flfechiae  at  a  distance. 

Previous  to  my  investigations  the  means  of  developing  magnetism  in 
••ft  iron  were  imperfectly  understood.  The  electro-magnet  made  by 
Sturgeon,  and  copied  by  Dana,  of  Now  York,  was  an  imperfect  quantity 
•tognet,  the  feeble  power  of  which  was  developed  by  a  single  battery, 
ft  was  entirely  inapplicable  to  a  long  circuit  with  an  intensity  battery, 
•nd  no  person  possessing  the  requisite  scientific  knowledge,  would  have 
•ttempted  to  use  it  in  that  connection  after  reading  my  paper. 

In  sending  a  message  to  a  distance,  two  circuits  are  employed,  the 
■Rt  a  long  circuit  through  which  the  electricity  is  sent  to  the  distant 
•Won  to  bring  into  action  the  second,  a  short  one,  in  which  is  the  local 
tottery  and  magnet  for  working  the  machine.  In  order  to  givo  projec- 
ts force  sufficient  to  send  the  power  to  a  distance,  it  is  necessary  to  use 
•ft  intensity  battery  in  the  long  circuit,  and  in  connection  with  this,  at 
"•  distant  station,  a  magnet  surrounded  with  many  turns  of  one  long 
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wire  must  be  employed  to  receive  and  multiply  the  effect  of  the  current 
enfeebled  by  its  transmission  through  the  long  conductor.  In  the  loca 
or  short  circuit  either  an  intensity  or  a  quantity  magnet  may  be  em 
ployed.  If  the  first  be  used,  then  with  it  a  compound  battery  will  b< 
required ;  and,  therefore,  on  account  of  the  increased  resistance  due  U 
the  greater  quantity  of  acid,  a  less  amount  of  work  will  be  performed  bj 
a  given  amount  of  material ;  and,  consequently,  though  this  arrangemen 
is  practicable  it  is  by  no  means  economical.  In  my  original  paper  ] 
state  that  the  advantages  of  a  greater  conducting  power,  from  usinj 
several  wires  in  the  quantity  magnet,  may,  in  a  less  degree,  be  obtainec 
by  substituting  for  them  one  large  wire  ;  but  in  this  case,  on  account  ol 
the  greater  obliquity  of  the  spires  and  other  causes,  the  magnetic  effect 
would  be  less.  In  accordance  with  these  principles,  the  receiving  magnet, 
or  that  which  is  introduced  into  the  long  circuit,  consists  of  a  horse-shoe 
magnet  surrounded  with  many  hundred  turns  of  a  single  long  wire,  ana 
is  operated  with  a  battery  of  from  12  to  24  .elements  or  more,  while  ir 
the  local  circuit  it  is  customary  to  employ  a  battery  of  one  or  two  els 
ments  with  a  much  thicker  wire  and  fewer  turns. 

It  will,  I  think,  be  evident  to  the  impartial   reader  that  these  wee- 
improvements  in  the  electro-magnet,  which  first  rendered  it  adequate 
the  transmission  of  mechanical  power  to  a  distance ;  and  had  I  omitt- 
all  allusion  to  the  telegraph  in  my  paper,  the  conscientious  historian 
science  would  have  awarded  me  some  credit,  however  small  might  haK 
been  the  advance  which  I  made.     Arago  and  Sturgeon,  in  the  accoiuzz 
of  their  experiments,  make  no  mention  of  the  telegraph,  and  yet  th  « 
names   always   have   been   and   will   be   associated  with   the  inventic 
I  briefly,  however,  called  attention  to  the  fact  of  the  applicability  of  a 
experiments  to  the  construction  of  the  telegraph  ;  but  not  being  famiL  5 
with  the  history  of  the  attempts  made  in  regard  to  this  invention,  I  call* 
it  "Barlow's  project,"  while  I  ought  to  have  stated  that  Mr.  Barlo 
investigation  merely  tended  to  disprove  the  possibility  of  a  telegraph. 

I  did  not  refer  exclusively  to  the  needle  telegraph  when,  in  my  pap 
I  stated  that  the  magnetic  action  of  a  current  from  a  trough  is  at  le 
not  sensibly  diminished  by  passing  through  a  long  wire.  This  is  evid 
from  the  fact  that  the  immediate  experiment  from  which  this  deduct 
was  made  was  by  means  of  an  electro-magnet  and  not  by  means  o 
needle  galvanometer. 

At  the  conclusion  of  the  series  of  experiments  which  I  describe 
Silliman's  Journal,  there  were  two  applications  of  the  electro-magnet- 
my  mind :  one  the  production  of  a  machine  to  be  moved  by  electro- 
netism,  and  the  other  the  transmission  of  or  calling  into  action  powe 
a  distance.     The  first  was  carried  into  execution  in  the  constructio 


the  machine  described  in  Silliman's  Journal,  toI.  xx,  1831,  and  for  the 

purpose  of  experimenting  in  regard  to  the  second,  I  arranged  around  one 

of  the  npper  rooms  in  the  Albany  Acad-  m.  t. 

emy   a  wire   of   more   than  a  mile  in 

length,  through  which  I  was  enabled  to  ^^Jp', 

mike  signals  by  sounding  a  bel),  (fig-        Bm 

t)    The   mechanical   arrangement  for 

effecting  this  object  was  simply  a  steel 

bar,  permanently  magnetised,  of  about 

ten  inches   in   length,  supported  on  a 

piTot,  and  placed  with   its  north    end 

between  the  two  arms  of  a  horse-shoe 

magnet.    When  the  latter  was  excited 

by  the  current,  the  end  of  the  bar  thns 

pUced  was  attracted  by  one  arm  of  the  horse-shoe,  and  repelled  by  the 

otter,  and  was  thus  caused  to  move  in  a  horizontal  plane  and  its  further 

extremity  to  strike  a  bell  suitably  adjusted. 

This  arrangement  is  tbat  which  is  alluded  to  in  Professor  Hall's  letter* 
u  hiring  been  exhibited  to  him  in  1832.  It  was  not,  however,  at  that 
tine  connected  with  the  long  wire  above  mentioned,  but  with  a  shorter 
tte  put  np  around  the  room  for  exhibition. 

At  the  time  of  giving  my  testimony,  I  was  uncertain  as  to  when  I  had 
■*  exhibited  this  contrivance,  but  have  since  definitely  settled  the  fact 
t/tho  testimony  of  Hall  and  othere  that  it  was  before  I  left  Albany,  and 
•fondant  evidence  can  be  brought  to  ehow  that  previous  to  my  going  to 
Princeton  in  November,  1832,  my  mind  was  much  occupied  with  the  sub- 
ject of  the  telegraph,  and  that  I  introduced  it  in  my  course  of  instruction 
to  tie  Senior  class  in  the  Academy.  I  should  state,  however,  that  the 
"nngement  that  I  have  described  was  merely  a  temporary  one,  and  that 
HnJ  no  idea  at  the  time  of  abandoning  my  researches  for  the  practical 
application  of  the  telegraph.  Indeed,  my  experiments  on  the  transmis- 
■Wof  power  to  a  distance  were  superseded  by  the  investigation  of  the 
lurkable  phenomena,  which  I  had  discovered  in  the  course  of  these 
Qperitnenta,  of  the  induction  of  a  current  in  a  long  wire  on  itself,  and  of 
*aich  I  made  the  first  mention  in  a  paper  in  Silliman's  Journal  in  1832, 
*L  mi. 

I  &Uo  devised  a  method  of  breaking  a  circuit,  and  thereby  causing  a 
lugs  weight  to  fall.  It  was  intended  to  illustrate  the  practicability  of 
Ailing  into  action  a  great  power  at  a  distance  capable  of  producing  me- 

*&•«*•  Report  of  the  Committee,  page  90.  and  Proaaeding*  of  the  Albany  laitilute, 
"W>,1M. 
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chanical  effects ;  but  as  a  description  of  this  was  not  printed,  I  do  not 
place  it  in  the  same  category  with  the  experiments  of  which  I  published 
an  account,  or  the  facts  which  could  be  immediately  deduced  from  my 
papers  in  Silliman's  Journal. 

From  a  careful  investigation  of  the  history  of  electro-magnetism  in  its 
connection  with  the  telegraph,  the  following  facts  may  be  established : 

1.  Previous  to  my  investigations  the  means  of  developing  magnetism  in 
soft  iron  were  imperfectly  understood,  and  the  electro-magnet  which  then 
existed  was  inapplicable  to  the  transmission  of  power  to  a  distance. 

2.  I  was  the  first  to  prove  by  actual  experiment  that,  in  order  to  de- 
velop magnetic  power  at  a  distance,  a  galvanic  battery  of  intensity  must 
be  employed  to  project  the  current  through  the  long  conductor,  and  that 
a  magnet  surrounded  by  many  turns  of  one  long  wire  must  be  used  to 
receive  this  current. 

3.  I  was  the  first  actually  to  magnetize  a  piece  of.  iron  at  a  distance, 
and  to  call  attention  to  the  fact  of  the  applicability  of  my  experiments  to 
the  telegraph. 

4.  I  was  the  first  to  actually  sound  a  bell  at  a  distance  by  means  of  the 
electro-magnet. 

5.  The  principles  I  had  developed  were  applied  by  Dr.  Gale  to  render 
Morse's  machine  effective  at  a  distance. 

The  results  here  given  were  among  my  earliest  experiments ;  in  v 
scientific  point  of  view  I  considered  .them  of  much  less  importance  thaa. 
what  I  subsequently  accomplished ;  and  had  I  not  been  called  upon  to 
give  my  testimony  in  regard  to  them,  I  would  have  suffered  them  to 
remain  without  calling  public  attention  to  them,  a  part  of  the  history  of 
science  to  be  judged  of  by  scientific  men  who  are  the  best  qualified  to 
pronounce  upon  their  merits. 


DEPOSITION  OF  JOSEPH  HENRY, 


IN   THE   CASE   OF 


MORSE  vs.   O'REILLY, 


T-A^KEIT    JlT   BOSTOIT,    SEPTEMBER,    1849. 


•  [Prom  the  Record  of  the  Supreme  Court  of  the  United  States.] 

1.  Please  state  your  place  of  residence  and  your  occupation ;  also, 
ihat  attention,  if  any,  you  have  given  to  the  subjects  of  electricity,  mag- 
netism, and  electro-magnetism. 

,  Antwer. — I  begin  this  deposition  with  the  express  statement  that  I  do 
lot  voluntarily  give  my  testimony  ;  but  that  I  appear  on  legal  summons, 
•J  in  submission  to  law.  I  am  Secretary  to  the  Smithsonian  Institution, 
•Ubliahed  in  the  city  of  Washington,  where  I  now  reside.  The  prin- 
«pal  direction  of  the  Institution  is  confided  to  me.  As  I  do  not  expect  to 
Warn  to  Washington  until  some  time  in  October,  I  have  been  called  upon 
feghre  my  testimony  here  in  Boston  ;  on  this  account  I  labor  under  the 
Jfcdfantage  of  being  obliged  to  testify  without  my  notes  and  papers, 
ibich  are  now  in  Washington. 

I  commenced  the  study  of  electro-magnetism  in  1827  ;  and  since  then 
We,  at  different  times,  (until)  within  the  last  two  and  a  half  years,  when 
*  became  Secretary  of  the  Smithsonian  Institution,  made  original  inves- 
tigator in  this  and  kindred  branches  of  physical  science.  I  know  no 
ptton  in  our  country  who  has  paid  more  attention  to  the  study  of  the 
principles  of  electro-magnetism  than  myself. 

2.  Please  give  a  general  account  of  the  progress  of  the  science  of  elec- 
to-magnetism,  as  connected  with  telegraphic  communication  ;  and  of  any 
Mentions  or  discoveries  in  electro-magnetism  applicable  to  the  telegraph, 
■ade  by  yourself. 

Antwer. — I  consider  an  electro-magnetic  telegraph  as  one  which 
operates  by  the  combined  influence  of  electricity  and  magnetism.  Prior 
to  the  winter  of  1819-20,  no  form  of  the  electro-magnetic  telegraph  was 


28 

possible ;  the  scientific  principles  on  which  it  is  founded  were  then 
unknown.  The  first  fact  of  eleotro-magnetism  was  discovered  by  Oersted, 
of  Copenhagen,  during  that  winter.  It  is  this :  A  wire  being  placed 
close  above,  or  below,  and  parallel  to  a  magnetic  needle,  and  a  galvanic 
current  being  transmitted  through  the  wire,  the  needle  will  tend  to  place 
itself  at  right  angles  to  it.  This  fact  was  widely  published,  and  the 
account  was  everywhere  received  with  interest. 

The  second  fact  of  importance  was  discovered  independently,  and  about 
the  same  time,  by  Arago,  at  Paris,  and  Davy,  at  London.     It  is  this: 
During  the  transmission  of  a  galvanic  current  through  a  wire  of  copper, 
or  any  other  metal,  the  wire  exhibits  magnetic  properties,  attracting  iron, 
,  but  not  copper  filings,  and  having  the  power  of  inducing  permanent  mag- 
netism in  steel   needles.     The  next  important  fact  was   discovered  by 
Amp&re,  of  Paris,  one  of  the  most  sagacious  and  successful  cultivators  <rE 
physical  science  in  the  present  century.     It  is  this :  Two  parallel  wires 
through  which  galvanic  currents  are  passing  in  the  same  direction,  attraat 
each  other ;  but  if  the  currents  pass  in  opposite  directions,  they  repel 
each  other.     On  this  fact  Amp&re  founded  his  ingenious  theory  of  mag- 
netism and  electro-magnetism.     According  to  this  theory,  all  magnetic 
phenomena  result  from  the  attraction  or  repulsion  of  electric  currents, 
supposed  to  exist  in  the  iron  at  right  angles  to  the  length  of  the  bar ;  and 
that. all  the  phenomena  of  magnetism  and  electro-magnetism  are  thai 
referred  to  one  principle,  namely,  the  action  of  electrical  currents  on  each 
other. 

Amp&re  deduced  from  this  theory  many  interesting  results,  which  were 
afterwards  verified  by  experiment.  He  also  proposed  to  the  French 
Academy  a  plan  for  tho  application  of  electro-magnetism  to  the  transmis- 
sion of  intelligence  to  a  distance ;  this  consisted  in  deflecting  a  number 
of  needles  at  the  place  of  receiving  intelligence,  by  galvanic  currents 
transmitted  through  long  wires.  This  transmission  was  to.be  effected  by 
completing  a  galvanic  circuit.  When  completed,  the  needle  was  deflected* 
When  interrupted,  it  returned  to  its  ordinary  position,  under  the  influence 
of  the  attraction  of  the  earth.  This  project  of  Ampere  was  never  reduced 
to  practice.     All  these  discoveries  and  results  were  prior  to  1823. 

The  next  investigations  relating  to  the  magnetic  telegraph  were  pub" 
lished  in  1825 ;  they  were  by  Mr.  Barlow,  of  the  Royal  Military  Acad- 
emy of  Woolwich,  England.  He  found  that  there  was  great  diminution 
in  the  power  of  a  galvanic  current  to  produce  effects  with  an  increase  of 
distance ;  a  diminution  so  great  in  a  distance  of  two  hundred  feet  *** 
observed,  as  to  convince  him  of  the  impracticability  of  the  scheme  of  the 
electro- magnetic  telegraph.  His  experiments  led  him  to  conclude  th** 
the  power  was  inversely  as  the  square  root  of  the  length  of  the  wire.  Tba 
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publication  of  these  results  put  at  rest,  for  a  time,  all  attempts  to  construct 
an  electro-magnetic  telegraph. 

The  next  investigations,  in  the  order  of  time,  bearing  on  the  telegraph, 
were  made  by  Mr.  Sturgeon,  of  England.     He  bent  a  piece  of  iron  wire 
into  the  form  of  a  horse-shoe,  and  put  loosely  around  it  a  coil  of  copper 
irire,  with  wide  intervals  between  the  turns  or  spires  to  prevent  them 
touching  each  other,  and  through  this  coil  he  transmitted  a  current  of 
galvanism.     The  iron,  under  the  influence  of  this  current,  became  mag- 
netic, and  thus  was  produced  the  first  electro-magnetic  magnet,  sometimes 
celled  simply  the  electro-magnet.     An  account  of  this  experiment  was 
fat  published  in  November,  1825,  in  the  Transactions  of  the  Society  for 
the  Encouragement  of  the  Arts  in  England  ;  and  was  made  known  in  this 
eonntry  through  the  Annals  of  Philosophy  for  November,  1826. 

Nothing  further  was  done  pertaining  to  the  telegraph  until  my  own 
researches  in  electro-magnetism,  which  were  commenced  in  1828,  and 
continued  in  1829,  1830,  and  subsequently  ;  Barlow's  results,  as  I  before 
observed,  had  prevented  all  attempts  to  construct  a  magnetic  telegraph 
» the  plan  of  Ampere,  and  our  own  knowledge  of  the  development  of 
itgnetism  in  soft  iron,  as  left  by  Sturgeon,  was  not  such  as  to  be  appli- 
nble  to  telegraphic  purposes.  The  electro-magnet  of  Sturgeon  could  not 
k  made  to  act  by  a  current  through  a  long  wire,  as  will  be  apparent 
Weafter  in  this  deposition. 

After  repeating  the  experiments  of  Oersted,  Ampfcre,  and  others,  and 
publishing  an  account  in  1828  of  various  modifications  of  electro-magnetic 
typtratus,  I  commenced  in  that  year  the  investigation  of  the  laws  of  the 
development  of  magnetism  in  soft  iron,  by  means  of  tho  electrical  cur- 
tat  The  first  idea  that  occurred  to  me  .in  accordance  with  the  theory 
rf  Amp&re,  with  reference  to  increasing  the  power  of  the  electro-magnet, 
flu  that  of  using  a  longer  wire  than  had  before  been  employed.  A  wire 
tf  sixty  feet  in  length,  covered  with  silk,  was  wound  round  a  whole  length 
tf  in  iron  bar,  either  straight  or  in  the  form  of  a  U,  so  as  to  cover  its 
thole  length  with  several  thicknesses  of  the  wire. 

The  results  of  this  arrangement  were  such  as  I  had  anticipated,  and 
tiectro-magnets  of  this  kind,  exhibited  to  the  Albany  Institute  in  March, 
1829,  possessed  magnetic  power  superior  to  that  of  any  ever  before 
town. 

The  idea  afterwards  occurred  to  me  that  the  quantity  of  galvanism, 
Applied  by  a  small  galvanic  battery,  might  be  applied  to  develop  a  still 
pfcter  amount  of  magnetic  power  in  a  large  bar  of  iron.  On  experiment, 
I  fonnd  this  idea  correct.  A  battery  of  two  and  a  half  square  inches  of 
***,  developed  magnetism  in  a  large  bar  sufficient  to  lift  fourteen  pounds. 

The  next  suggestion  which  occurred  to  me  was  that  of  using  a  number 
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of  wires  of  the  same  length  around  the  same  bar,  so  as  to  lessen  the 
resistance  which  the  galvanic  current  experienced  in  passing  from  the 
zinc  to  the  copper  through  the  coil.  To  bring  this  to  the  test  of  experi- 
ment, a  second  wire,  equal  in  length  to  the  first,  was  wound  around  the 
last  mentioned  magnet,  and  its  ends  soldered  to  the  plates  of  the  same 
battery. 

The  magnet  with  this  additional  wire  lifted  twenty  eight  pounds,  or,  is 
other  words,  its  power  was  doubled. 

A  series  of  experiments  was  afterwards  made,  to  determine  the  resist- 
ance to  conduction  of  wires  of  different  lengths  and  diameters,  and  the 
proper  lengths  and  number  of  wires  for  producing,  with  different  kinds  of 
galvanic  batteries,  the  maximum  of  amount  of  magnetic  development 
with  a  given  quantity  of  zinc  surface.  For  this  purpose  a  bar  of  soft 
iron,  two  inches  square  and  twenty  inches  long,  weighing  twenty-one 
pounds,  and  much  larger  than  any  before  used,  was  bent  in  the  form  of 
a  horse-shoe.  Around  this  were  wound  nine  strands  of  copper  wire,  each 
sixty  feet  long,  the  ends  left  projecting  so  that  one  or  more  coils  could 
be  used  at  once,  either  connected  with  a  battery  or  with  each  other,  thtf 
forming  several  coils  with  several  battery  connections,  or  one  long  coil 
with  single  battery  connections.  The  greatest  effect  obtained  with  this 
magnet,  using  a  battery  of  a  single  pair,  with  a  zinc  plate  of  two-fifths  of 
a  square  foot  of  surface,  and  all  the  wire  arranged  as  separate  coils,  wts 
to  lift  a  weight  of  six  hundred  and  fifty  pounds  ;  with  a  large  battery  the 
effect  was  increased  to  seven  hundred  and  fifty  pounds.  In  a  subsequent 
series  of  experiments,  not  published  with  the  preceding,  the  same  magnet 
was  made  to  sustain  one  thousand  pounds.  When  a  compound  batterj 
was  employed  of  a  number  of  j^airs,  it  was  found  that  the  greatest  effect 
was  produced  when  all  the  wires  were  arranged  as  a  single  long  coil.  I 
subsequently  constructed  electro-magnets  on  the  same  plan,  which  sop* 
ported  much  greater  weights.  One  of  these,  now  in  the  cabinet  of 
Princeton,  will  sustain  three  thousand  six  hundred  pounds  with  a  battery 
occupying  about  a  cubic  foot  of  space.  It  consists  of  thirty  strands  of 
wire,  each  about  forty  feet  in  length. 

The  abovementioned  experiments  exhibit  the  important  fact  that  when 
a  galvanic  battery  of  intensity  (that  is  to  say,  a  battery  consisting  of  • 
number  of  pairs)  is  employed,  the  electro-magnet  connected  with  it  m^ 
be  wound  with  one  long  wire,  in  order  to  produce  the  greatest  effect ;  and 
that  when  a  battery  of  quantity,  (that  is,  one  of  a  single  pair,)  is  employed! 
the  proper  form  of  the  magnet  connected  with  it  is  that  in  which  sever*" 
shorter  wires  are  wound  around  the  iron.  The  first  of  these  magnets, 
which  is  the  one  now  employed  in  the  long  or  main  circuit  of  the  teto* 
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rrnph,  may  be  called  an  intensity  magnet ;  and  the  second,  which  is 
sed  in  the  local  circuit,  may  be  denominated  the  quantity. 
The  quantity  of  electricity  which  can  be  passed  through  a  long  circuit 
ordinary  sized  wire  is,  under  the  most  favorable  circumstances,  cxceed- 
gjy  small,  and  in  order  that  this  may  develop  magnetism  in  a  bar  of  ' 
>o,  it  was  necessary  that  it  should  be  made  to  revolve  many  times 
oond  the  iron,  that  its  effects  may  be  multiplied ;  and  this  is  effected 

using  a  long  single  coil.     Hence  it  will  be  seen  that  the  electro-magnet 
Mr.  Sturgeon  was  not  applicable  to  telegraphic  purposes  in  a  long 
reuit. 

Previous  to  making  the  last  experiments  above  mentioned,  in  order  to 
lido  myself,  I  instituted  a  series  of  preliminary  experiments  on  the 
induction  of  wires  of  different  lengths  and  diameters,  with  different 
fttteries.  In  these  experiments  a  galvanometer,  or  an  instrument  con- 
isting  of  a  magnetic  needle  freely  suspended  within  a  coil  of  wire,  was 
int  employed  to  denote,  by  the  deflection  of  its  needle,  the  power  of  the 
arrent.  The  result  from  a  number  of  experiments,  with  a  battery  of  a 
angle  pair,  was  the  same  as  that  obtained  by  Barlow,  namely,  that  the 
power  diminished  rapidly  with  the  increase  of  distance.  With  the  same 
littery,  and  a  larger  wire,  the  diminution  was  less.  The  galvanometer 
>M  next  removed,  and  a  small  electro-magnet  substituted  in  its  place. 
With  a  single  battery,  the  same  result  was  again  obtained — a  great  dim- 
totion  of  lifting  power  with  the  increase  of  distance.  After  this  the 
attery  of  a  single  pair  was  removed  and  its  place  supplied  by  one  of 
density,  consisting  of  twenty-five  pairs.  With  this  the  important  fact 
in  observed,  that  no  perceptible  diminution  of  the  lifting  power  took 
place,  when  the  current  was  transmitted  through  an  intervening  wire 
wween  the  battery  and  the  magnet  of  upwards  of  one  thousand  feet. 

This  was  the  first  discovery  of  the  fact  that  a  galvanic  current  could 

*  transmitted  to  a  great  distance  with  so  little  a  diminution  of  force  as 
to  produce  mechanical  effects,  and  of  the  means  by  which  the  transmission 
ttild  be  accomplished.  I  saw  that  the  electric  telegraph  was  now  prac- 
ticable ;  and,  in  publishing  my  experiments  and  their  results,  I  stated 
&tt  tbo  fact  just  mentioned  was  applicable  to  Barlow's  project  of  such 

*  telegraph.  I  had  not  the  paper  of  Barlow  before  me,  and  erred  in 
attributing  to  him  a  project  of  a  telegraph,  as  he  only  disproved,  as  he 
tonight,  the  practicability  of  one.  But  the  intention  of  the  statement 
*u  to  show  that  I  had  established  the  fact  that  a  mechanical  effect  could 
to  produced  by  the  galvanic  current  at  a  great  distance,  operating  upon 
1  magnet  or  needle,  and  that  the  telegraph  was  therefore  possible.  In 
ttiring  at  these  results,  and  announcing  their  applicability  to  the  tele- 
Ptpb,  I  had  not  in  mind  any  particular  form  of  telegraph,  but  referred 
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only  to  the  general  fact  that  it  was  now  demonstrated  that  a  gahruw 
current  could  be  transmitted  to  great  distances  with  sufficient  power  t< 
produce  mechanical  effects  adequate  to  the  desired  object. 

The  investigations  above  mentioned  were  all  devised  and  originated, 
and  the  experiments  planned,  by  myself.     In  conducting  the  latter, 
however,  I  was  assisted  by  Dr.  Philip  Ten  Eyck,  of  Albany.    An  accoufl 
of  the  whole  was  published  in  the  19th  volume  of  Silliman's  Journal,  in 
1831,  with  the  exception  of  the  account  of  the  large  magnet  afterwards 
constructed   at  Princeton  in   1833,  and  the  experiment  mentioned  of 
lifting  a  thousand  pounds  with  one  of  my  first  magnets.     While  I  waa 
engaged  in  these  researches,  Professor  Moll,  of  the  University  of  Utrechf, 
was  pursuing  investigations  somewhat  similar,  and  succeeded  in  making 
powerful  electro-magnets,  but  made  no  discovery  as  to  the  distinction 
between  the  two  kinds  of  magnets,  or  the  transmissibility  of  the  galvanic 
current  to  a  great  distance  with  power  to  produce  mechanical  effects.    In 
fact,  his  experiments  were  but  a  repetition  on  a  large  scale  of  those  of 
Sturgeon. 

After  completing  the  investigations  abovementioned,  I  commenced  ft 
series  of  experiments  on  another  branch  of  electricity  closely  connected 
with  this  subject.  Among  other  things,  I  applied  the  principles  above- 
mentioned  to  the  construction  of  an  electro-magnetic  machine,  which  im 
since  excited  much  attention  in  reference  to  the  application  of  electro- 
magnetism  as  a  motive  power  in  the  arts. 

In  1832  I  was  called  to  the  chair  of  natural  philosophy  in  the  College 
of  New  Jersey,  at  Princeton,  and  in  my  first  course  of  lectures  in  tint 
institution,  in  1833,  and  in  every  subsequent  year  during  my  connection 
with  that  institution,  I  mentioned  the  project  of  the  clectro-magnctfe 
telegraph,  and  explained  how  the  electro-magnet  might  be  used  to  prodnoo 
mechanical  effects  at  a  distance  adequate  to  making  signals  of  varioni 
kinds.  I  never  myself  attempted  to  reduce  these  principles  to  practice 
or  to  apply  any  of  my  discoveries  to  processes  in  the  arts.  My  whoto 
attention,  exclusive  of  my  duties  to  the  college,  was  devoted  to  origin* 
scientific  investigations^  and  I  left  to  others  what  I  considered  in  a  seta* 
tific  view  of  subordinate  importance,  the  application  of  my  discoveries  to 
useful  purposes  in  the  arts.  Besides  this,  I  partook  of  the  feeling 
common  to  men  of  science,  which  disinclines  them  to  secure  to  themself* 
the  advantages  of  their  discoveries  by  a  patent. 

In  February,  1837,  I  went  to  Europe ;  and  early  in  April  of  that  ye* 
Professor  Wheatstone,  of  London,  in  the  course  of  a  visit  to  him  in  Xing'* 
College,  London,  with  Professor  Bache,  now  of  the  Coast,  Surrey 
explained  to  us  his  plans  of  an  electro-magnetic  telegraph  ;  and,  ainoBf 
other  things,  exhibited  to  us  his  method  of  bringing  into  action  a  snoOD* 
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italic  circuit.  This  consisted  in  closing  the  second  circuit  by  the 
(flection  of  a  needle,  so  placed  that  the  two  ends  projecting  upwards,  of 
le  open  circuit,  would  be  united  by  the  contact  of  the  end  of  the  needle 
ken  deflected,  and  on  opening  or  breaking  of  the  circuit  so  closed  by 
lening  the  first  circuit,  and  thus  interrupting  the  current,  when  the 
ledk  would  resume  its  ordinary  position  under  the  influence  of  the  mag- 
itom  of  the  earth.  I  informed  him  that  I  had  devised  another  method 
producing  effects  somewhat  similar.  .This  consisted  in  opening  the 
rant  of  my  large  quantity  magnet  at  Princeton,  when  loaded  with  many 
ndred  pounds  weight,  by  attracting  upward  a  small  piece  of  moveable 
re,  with  a  small  intensity  magnet,  connected  with  a  long  wire  circuit, 
leu  the  circuit  of  the  large  battery  was  thus  broken  by  an  action  from 
distance,  the  weights  would  fall,  and  great  mechanical  effect  could  thus 
produced,  such  as  the  ringing  of  church  bells  at  a  distance  of  a  hun- 
ed  miles  or  more,  an  illustration  which  I  had  previously  given  to  my 
«  at  Princeton.  My  impression  is  strong,  that  I  had  explained  the 
erise  process  to  my  class  before  I  went  to  Europe,  but  testifying  now 
thout  the  opportunity  of  reference  to  my  notes,  I  cannot  speak  posi- 
*ely.  I  am,  however,  certain  of  having  mentioned  in  my  lectures  every 
tr  previously,  at  Princeton,  the  project  of  ringing  bells  at  a  distance, 
the  use  of  the  electro-magnet,  and  of  having  frequently  illustrated  the 
inciple  of  transmitting  power  to  a  distance  to  my  class,  by  causing  in 
ne  cases  a  thousand  pounds  to  fall  on  the  floor,  by  merely  lifting  a 
Me  of  wire  from  two  cups  of  mercury  closing  the  circuit, 
the  object  of  Professor  Wheatstone,  as  I  understood  it,  in  bringing 
to  action  a  second  circuit,  was  to  provide  a  remedy  for  the  diminution 
force  in  a  long  circuit.  My  object,  in  the  process  described  by  me, 
V  to  bring  into  operation  a  large  quantity  magnet,  connected  with  a 
antity  battery  in  a  local  circuit,  by  means  of  a  small  intensity  magnet, 
id  in  intensity  battery  at  a  distance. 

The  only  other  scientific  facts  of  importance  to  the  practical  operation 
the  telegraph  not  already  mentioned,  are  the  discovery  by  Steinheil, 
1887,  in  Germany,  of  the  practicability  of  completing  a  galvanic  cir- 
st,  by  using  the  earth  for  completing  the  circuit,  and  the  construction 
die  constant  battery  in  1836,  or  about  that  time,  by  Professor  Daniell, 
'  King's  College,  London.  I  believe  that  I  was  the  first  to  repeat  the 
cperiments  of  Steinheil  and  Daniell  in  this  country.  I  stretched  a  wire 
*m  my  study  to  my  laboratory,  through  a  distance  in  the  air  of  several 
odred  yards,  and  used  the  earth  as  a  return  conductor,  with  a  very 
Bute  battery,  the  negative  element  of  which  was  a  common  pin,  such  as 
1  vied  in  dress,  and  the  positive  element  the  point  of  a  sine  wire  im- 
**ied  in  a  single  drop  of  acid.    With  .this  arrangement,  a  needle  was 
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deflected  in  my  laboratory  before  my  class.  I  afterwards  transmit! 
currents  in  various  directions  through  the  college  grounds  at  PrinceU 
The  exact  date  of  these  experiments  I  am  unable  to  give  without  referei 
to  my  notes.  They  were  previous,  however,  to  the  unsuccessful  atten 
of  Mr.  Morse  to  transmit  currents  of  electricity  through  wires  buried 
the  earth  between  Washington  and  Baltimore,  and  before  he  attempt 
to  use  the  earth  as  a  part  of  the  circuit.  Previous  to  this  time,  and  afl 
the  abovementioned  experiments,  Mr.  Morse  visited  me  at  Princeton, 
consult  me  on  the  arrangement  of  his  conductors.  During  this  visit, 1 
conversed  freely  on  the  subject  of  insulation  and  conduction  of  wires, 
urged  him  to  put  his  wires  on  poles,  and  stated  to  him  my  experimei 
and  their  results. 

In  the  course  of  the  years  1836  and  1837,  various  plans  of  more 
less  merit  were  devised,  and  more  or  less  fully  carried  into  effect,  I 
applying  the  principles  already  discovered  to  the  construction  of  electo 
magnetic  telegraphs  in  different  parts  of  the  world,  but  of  these  I  do  n 
undertake  to  give  any  particular  account.  I  would  say,  however,  that 
these  plans  that  for  which  Mr.  Morse  subsequently  obtained  a  patent  wi 
in  my  judgment,  the  best. 

8.  Please  state  whether  or  not  you  are  acquainted  with  the  electf 
magnetic  telegraph  for  which  S.  F.  B.  Morse  obtained  a  patent  in  180 
If  you  are,  please  state  whether  any,  and  if  any,  which  of  the  principk 
or  plans  which  you  have  described  as  discovered,  or  announced  by  yon 
self  or  others  are  used  in  the  construction  or  operation  of  it.  State  ik 
what  principles  used  in  the  telegraph  are,  so  far  as  you  know,  origin 
with  Professor  Morse. 

Answer. — I  am  acquainted  with  the  principles  and  general  mode  < 
operation  of  the  telegraph  and  improvement  referred  to.  The  telegrsp 
is  based  upon  the  facts  discovered  by  myself  and  others,  of  which  I  ta 
already  given  an  account. 

The  plan  which  was  first  described  to  me  in  the  autumn  of  1837  bjM 
Morse,  or  by  Professor  Gale,  who  was  associated  with  him  in  the  ooi 
a  struction  of  the  telegraph,  was  to  employ  a  single  entire  circuit  of  win 
with  an  intensity  battery  to  excite  the  current,  and  an  intensity  magtf 
to  receive  it  and  produce  a  mechanical  action,  which  would  work  d 
recording  apparatus.  Mr.  Morse  afterwards  employed  the  intend 
battery  in  a  long  circuit,  and  an  intensity  magnet  to  receive  its  con* 
at  a  distant  point,  and  produce  the  mechanical  effect  of  closing  a  seconds* 
circuit.  The  secondary  circuit  may  be  either  employed  to  transmit 
second  current  to  a  distant  point  and  there  close  a  third  circuit,  and  (hi 
continue  the  line,  or  for  working  a  recording  apparatus  in  the  seconds* 
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tit,  or  it  may  be  employed  without  reference  to  the  continuation  of 
he,  m  a  short  local  circuit  to  work  a  local  magnet.  In  the  first 
there  must  be  in  the  secondary  circuit  an  intensity  battery  and 
ntjr  magnet ;  in  the  last  case,  a  quantity  magnet  and  quantity 
ry  are  required.  * 

ward  nothing  of  the  secondary  circuit  as  a  part  of  Mr.  Morse's  plan 
after  his  return  from  Europe,  whither  he  went  in  1838.  It  was  not 
mg  alter  this  that  Mr.  Morse  used  the  earth  as  a  part  of  the  circuit 
eordance  with  the  discorery  of  Steinheil. 

un  not  aware  that  Mr.  Morse  ever  made  a  single  original  discovery, 
ectricity,  magnetism,  or  electro-magnetism,  applicable  to  the  inven- 
of  the  telegraph.  I  have  always  considered  his  merit  to  consist  in 
lining  and  applying  the  discoveries  of  others  in  the  invention  of  a 
iedar  instrument  and  process  for  telegraphic  purposes.  I  have  no 
»  of  determining  how  far  this  invention  is  original  with  himself,  or 
much  is  due  to  those  associated  with  him. 

Please  state  when  you  first  became  acquainted  with  Mr.  Morse,  and 
t  knowledge  he  possessed  of  electricity,  magnetism,  and  electro-mag- 
im,  and  what  information  you  or  others  communicated  to  him  relating 
le  telegraph.  State,  also,  all  you  know  of  the  attempts  of  himself, 
others  associated  with  him,  to  construct  an  electro-magnetic  telegraph, 
ir  from  your  own  observation  or  from  statements  made  by  himself  or 
theirs  in  your  presence.  State  particularly  any  conversation,  if  any, 
may  have  had  with  him  in  reference  to  your  own  discoveries  applied 
id  telegraph. 

ftwer. — Shortly  after  my  return  from  Europe,  in  the  autumn  of  1837, 
urned  that  Mr.  Morse  was  about  to  petition  Congress  for  assistance 
instructing  the  electro-magnetic  telegraph.  Some  of  my  friends  in 
eeton,  knowing  what  I  had  done  in  developing  the  principles  of  the 
[raph,  urged  me  to  make  the  representations  to  Congress,  which  I 
weed  some  thought  of  doing,  namely :  that  the  principles  of  the 
aro-magnetic  telegraph  belonged  to  the  science  of  the  world,  and  that 
appropriation  which  might  be  made  by  Congress  should  be  a  premium 
he  best  plan,  and  the  means  of  testing  the  same,  which  the  ingenuity 
he  country  might  offer.  Shortly  after  this  I  visited  New  York,  and 
e  accidentally  made  the  personal  acquaintance  of  Mr.  Morse  ;*  he 
Bared  to  be  an  unassuming  and  prepossessing  gentleman,  with  very  little 
wledge  of  the  general  principles  of  electricity,  magnetism,  or  electro- 


Ttii  meeting  took  plaee  in  the  chemical  store  of  Mr.  Chilton,  Broadway,  Kew  York, 
the  plaoe  and  Ume  are  both  indelibly  impressed  upon  m/  mind. 
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magnetism.  He  made  no  claims,  in  conversation  with  me,  to  any  acieatift 
discovery,  or  to  anything  beyond  his  particular  machine  and  prooea  ol 
applying  known  principles  to  telegraphic  purposes.  He  explained  to  m 
his  plan  of  a  telegraph  with  which  he  had  recently  made  a  BuccenfiJ 
experiment :  I  thought  this  plan  better  than  any  with  which  I  had  been 
made  acquainted  in  Europe ;  I  became  interested  in  him,  and  instead  ol 
interfering  in  his  application  to  Congress,  I  [subsequently*]  gave  him  i 
certificate,  in  the  form  of  a  letter,  stating  my  confidence  in  the  praotk* 
bility  of  the  electro-magnetic  telegraph,  and  my  belief  that  the  few 
proposed  by  himself  was  the  best  which  had  been  published. 

Mr.  Morse  subsequently  visited  Princeton  several  times  to  confer  wid 
me  on  the  principles  of  electricity  and  magnetism  which  might  be  app& 
cable  to  the  telegraph.     I  freely  gave  him  any  information  I  possessed. 

I  learned  in  1837,  or  thereabouts,  that  Professor  Gale  and  Dr.  Ksbcl 
were  the  scientific  assistants  of  Mr.  Morse  in  preparing  the  telegraph. 
Mr.  Vail  was  also  employed,  but  I  know  not  in  what  capacity,  and  I  m 
not  personally  acquainted  with  him.  With  Professor  Gale  I  have  beea 
intimately  acquainted  for  several*  years ;  he  had  been  a  pupil  in  chemistry 
of  my  friend  Dr.  Torrey,  and  had  studied  my  papers  on  electro-magnet- 
ism, and,  as  he  informed  me,  had  applied  them  in  the  arrangement  of  til 
apparatus  for  the  construction  of  Morse's  telegraph. 

My  researches  had  been  given  to  the  world  several  years  before  the 
attempt  was  made  to  reduce  the  magnetic  telegraph  to  practice.  Mr. 
Chilton,  of  New  York,  informed  me  that  he  had  referred  Mr.  Morse  H 
them  previous  to  his  experiments  in  the  New  York  University.  I  w* 
therefore  much  surprised  on  the  publication,  in  1845,  of  a  work  purport" 
ing  to  give  a  history  of  the  telegraph,  and  of  the  principles  on  which  it 
was  founded,  by  Mr.  Vail,  then  principal  assistant  of  Mr.  Morse,  and  off 
of  the  proprietors  of  his  patent,  to  find  all  my  published  researehtf 
relating  to  the  telegraph  passed  over  with  little  more  than  the  remtfk 
that  Dr.  Moll  and  myself  had  made  large  electro-magnetic  magnets,  ft* 
suming  that  this  publication  was  authorized  by  Mr,  Morse  and  the  propria 
tors  of  the  telegraph,  I  complained  to  some  of  his  friends  of  the  injaatie^ 
and  after  his  return  from  Europe,  (for  he  was  absent  at  the  time  the  boik 
was  issued,)  I  received  a  letter,  copied  and  signed  by  Mr.  Vail,  bat  writtes 
by  Mr.  Morse,  as  the  latter  afterwards  informed  me,  excusing  the  public* 
tion,  on  the  ground  that  he  (Mr.  Vail)  was  ignorant  of  what  I  had  dose* 
and  Asking  me  for  an  account  of  my  researches.  This  letter  was  addretfd 
to  me  after  the  book  had  been  stereotyped  and  widely  circulated.    It  htf 

*  The  word  subsequently  was  accidentally  omitted  in  giving  my  testimony.  Tht  o«i**<* 
however,  is  of  Uttie  importance. 
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n  translated  into  French,  and,  I  believe,  published  in  Paris.  To  the 
er  I  did  not  think  fit  to  make  any  reply.  I  afterwards  received  a 
er  from  Mr.  Morse,  in  his  own  name,  on  the  same  subject,  to  which 
we  a  verbal  reply  in  January,  1847,  in  Washington.  In  this  inter- 
r  Mr.  Morse  acknowledged  that  injustice  had  been  done  me,  but  said 
i  proper  reparation  would  be  made.  Another  issue  of  the  same  work 
made,  bearing  date  1847,  in  which  there  is  no  change  in  the  state- 
it  relative  to  my  researches. 

Jxmt  the.  beginning  of  1848,  Mr.  Walker,  of  the  Coast  Survey,  in  a 
)rt  on  the  application  of  the  telegraph  to  the  determination  of  dif- 
noes  of  longitude,  alluded  to  my  researches.  A  copy  of  this  was  sent 
(r.  Morse,  which  led  to  an  interview  between  Mr.  Walker,  Professor 
e,  Mr.  Morse,  and  myself.  At  this  meeting,  which  took  place  at  my 
16  in  Washington,  Mr.  Morse  stated  that  he  had  not  known  until  read- 
my  paper  in  January,  1847,  that  I  had,  two  years  before  his  first 
ception  in  1832,  settled  the  point  of  practicability  of  the  telegraph, 
fthown  how  mechanical  effects  could  be  produced  at  a  distance,  both 
ht  deflection  of  a  needle  and  in  the  action  of  an  electro-magnet ;  that 
lid  not  know,  at  the  time  of  his  experiments  in  1837  that  there  had 
a  any  doubts  of  the  action  of  a  current  at  a  distance,  and  that  in  the 
fidence  of  the  persuasion  that  the  effect  could  be  produced,  he  had 
ised  the  proper  apparatus  by  which  his  telegraph  was  put  into  opera- 
u  Professor  Gale,  being  then  referred  to,  stated  that  Mr.  Morse  had 
[otten  the  precise  state  of  the  case  ;  that  he,  (Mr.  Morse,)  previous  to 
(Dr.  Gale's)  connection  with  him,  had  not  succeeded  in  producing 
ets  at  a  distance  ;  that,  when  he  was  first  called  in,  he  found  Mr.  Morse 
npting  to  make  an  electro-magnet  act  through  a  circuit  of  a  few 
di  of  copper  wire  suspended  around  a  room  in  the  University  of  New 
4,  and  that  he  could  not  succeed  in  producing  the  desired  effect  even 
itt  short  circuit ;  that  he  (Dr.  Gale)  asked  him  if  he  had  studied  Prof, 
nry's  paper  on  the  subject,  and  that  the  answer  was  "no;"  that  he 
a  informed  Mr.  Morse  that  he  would  find  the  principles  necessary  to 
cms  explained  in  that  paper ;  that  instead  of  the  battery  of  a  single 
Bent,  he  should  employ  one  of  a  number  of  pairs ;  and  that,  in  place 
the  magnet  with  a  short  single  wire,  he  should  use  one  with  a  long 
L  Dr.  Gale  further  stated  that  his  apparatus  was  in  the  same  build- 
[i  wd  that  having  articles  of  the  kind  he  had  mentioned,  he  procured 
fla,  and  that  with  these  the  action  was  produced  through  a  circuit  of 
Ha  mile  of  wire.*     To  this  statement  Mr.  Morse  made  no  reply.     The 

*  See  Dr.  Gale's  letter  of  April,  7,  1856,  page  93. 


interview  then  terminated,  and  I  have  since  had  no  farther  communicatio 
with  him  on  the  snbjeet. 

5.  Please  state  whether  or  not  70a  ever  constructed  any  machine  fc* 
producing  motion  by  magnetic  attraction  and  repulsion ;  if  yea,  what  w 
it,  and  what  led  to  the  making  of  it. 

Answer. — After  developing  the  great  magnetic  power  of  the  electro- 
magnet as  already  described,  the  thought  occurred  to  me  that  this  power 
might  be  applied  to  give  motion  to  a  machine.     The  simplest  arrangement 
which*  suggested  itself  to  my  mind  was  one  already  referred  to,  namelj, 
causing  a  movable  bar,  supported  on  a  horizontal  axis  like  a  scale  beam, 
to  be  attracted  and  repelled  by  two  permanent  magnets.     This  could  be 
readily  effected  by  transmitting  through  a  coil  of  wire  around  the  suspended 
bar,  a  current  of  galvanism,  first  in  one  direction,  and  then  in  the  opposite 
direction,  the  alternations  of  the  current  being  produced  by  dipping  the 
ends  of  wires  projecting  from  the  coils  into  cups  of  mercury  connected 
with  batteries,  one  on  either  side.     An  account  of  this  was  published  in 
Silliman's  Journal,  for  1831,  vol.  xx.,  p.  840.     It  was  the  first  successful 
attempt  to  produce  a  mechanical  motion  which  might  apparently  be 
employed  in  the  arts  as  a  motive  power.     This  little  machine  attracted 
much  attention  at  home  and  abroad,  and  various  modifications  of  it  were 
made  by  myself  and  others.     I  never,  however,  regarded  it  as  practically 
applicable  in  the  arts,  because  of  the  great  expense  of  producing  power 
by  this  means,  except,  perhaps,  in  particular  cases  where  expense  of 
power  is  of  little  consequence. 

6.  Please  look  at  the  drawings  of  the  Columbian  Telegraph,  now  shown 
you,  marked  G.  W.  B.  and  N.  B.  C,  and  certified  by  G.  S.  Hillard, 
Commissioner.  Describe  generally  the  apparatus  represented  and  its 
mode  of  operation,  and  state  in  what  respects,  if  any,  it  differs  from  the 
telegraphic  apparatus  patented  by  Mr.  Morse. 

Answer. — I  have  looked  at  the  drawings,  and  I  find,  on  examination, 
that  it  will  be  impossible  for  me  to  give  a  definite  answer  to  the  question, 
unless  I  have  more  time  than  is  now  at  my  disposal,  and  the  means  of 
examining  and  comparing  the  operations  of  the  machines. 

7.  Please  state,  if  you  can,  how  many  original  experiments  you  have 
made  in  the  course  of  your  investigations  in  electricity,  magnetism,  and 
electro-magnetism . 

Answer. — The  experiments  I  have  mentioned  in  this  deposition  form 
but  a  small  part  of  my  original  investigations.  Besides  many  that  I  made 
in  Albany,  which  I  have  not  mentioned,  since  my  removal  to  Princeton, 


89 

flare  made  several  thousands  on  electricity,  magnetism,  and  electro- 

uigoetum,  particularly  the  former,  which  have  more  or  less  bearing  on 

Poetical  applications  of  this  branch  of  science,  brief  minutes  of  which 

fll  sereral  hundred  folio  pages.     Many  of  these  have  not  been  published 

to  detail.    They  have  cost  me  years  of  labor  and  much  expense. 

The  only  reward  I  ever  expected  was  the  consciousness  of  advancing 
•deuce,  the  pleasure  of  discovering  new  truths,  and  the  scientific  reputa- 
tion to  which  these  labors  would  entitle  me. 

JOSEPH  HENRY. 


Svofn  to  before  me,  September  7,  1849. 

GEO.  S.  HILLARD, 

Commissioner. 
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The  collection  embraced  in  this  Catalogue  comprises  accn- 
t*te  portraits  painted  from  life  of  forty-three  different  tribes 
oi  Indians,  obtained  at  the  cost,  hazard,  and  inconvenience 
of  a  ten  years'  tour  through  the  South-western  Prairies,  New 
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scription of  the  characters  represented  or  of  the  leading  inci- 
dents in  their  lives  is  given.   But  even  these  brief  sketches,  it 
is  hoped,  will  not  fail  to  interest  those  who  look  at  their  por- 
traits, and  excite  some  desire  that  the  memory,  at  least,  of 

these  tribes  may  not  become  extinct. 
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SEMINOLES. 


The  Seminoles  originally  belonged  to  the  Creek  family;  but,  owing 

to  some  internal  dissensions,  they  left  them  and  formed  a  separate 

*nd  independent  band.     The  Creeks  gave  them  the  appellation  of 

'*r*inoUsJ  which  signifies  "  runaways."     On  their  removal  west  of 

ue  Mississippi,  the  government  assigned  to  them  a  portion  of  the 

Uteek  country ;  but  being  unwilling  to  come  under  the  then  existing 

week  laws,  they  refused  to  occupy  it,  and  took  up  their  abode  in  the 

^tarokee  nation,  in  the  vicinity  of  Fort  Gibson.     Here  they  resided 

Dn«l  the  spring  of  1845,  when  they  met  the  Creeks  in  council;  and 

tfirough  the  exertions  of  Major  Wm.  Armstrong,  Superintendent  of 

^^n  Affairs  in  the  South-west,  Gov.  P.  M.  Butler,  Cherokee  Agent, 

**  Col.  Jas.  Logan,  Creek  Agent,  their  causes  of  dissatisfaction  were 

*&oved,  and  they  accordingly  took  up  their  abode  in  the  Creel 

a**on;  Upoii  the  waters  of  Little  River. 


1. 

CO-WOCK-COO-CHEE,  or  WILDCAT. 

(Painted  Deo.  1842.) 

Seminole  Chief,  and  one  of  the  most  celebrated  of  his  tribe; 
f/^^^^sed  of  much  vanity  and  an  indomitable  spirit,  he  has  won  for 

^^lf  an  exalted  name  and  standing  among  his  people. 
gj^  ~^"fc  the  outbreak  of  the  Florida  War,  he  was  a  mere  boy;  but  he 
g  ^Ifiered  his  rifle,  and  fought  with  so  much  courage  and  despera- 
a  y^  *  thftt  ne  wafl  soon  looked  up  to  as  a  master-spirit.  This  gathered 
jl  ^  ^**d  of  warriors  about  him,  who  adopted  him  as  their  chief  leader. 
****e  head  of  this  party  he  became  a  formidable  enemy  of  the  United 
troops,  and  gave  them  much  trouble  during  that  campaign,  and 
kably  would  never  have  fallen  into  the  hands  of  the  whites,  had 
t  *^een  able  to  procure  food  and  ammunition  for  his  band :  being 
A^ced  to  a  state  of  starvation,  he  was  obliged  to  surrender,  and,  by 
*^y  stipulations  with  the  United  States  Government,  was  with  hi* 
^le  removed  west  of  the  Mississippi. 
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2. 

AL-LECK  TUSTENUGGEE. 
(Painted  Deo.  1842.) 

This  Chief  is  at  the  head  of  the  Mikasukie  band,  and  during  the 
Florida  War  was  one  of  the  most  active  among  the  Seminoles. 

During  this  war,  his  band  perpetrated  some  of  the  most  cruel  mur- 
ders on  record;  among  them  was  that  of  Mrs.  Montgomery,  who 
was  brutally  massacred  while  riding  on  horseback,  within  a  short 
distance  of  the  post,  where  her  husband,  Lieut.  Montgomery,  of  the 
XJ.  S.  A.,  was  stationed.  Since  the  removal  of  his  people  west  of  the 
Mississippi,  they  hare  been  quite  peaceable,  but  not  altogether  con- 
tented: Great  numbers  have  died  from  local  diseases,  and  the  in- 
temperate use  of  whiskey,  which  they  procure  on  the  frontier. 

He  inquired  particularly  after  the  health  of  Gen.  Worth,  of  the 
U.  S.  A.,  of  whom  he  spoke  in  the  highest  terms.  He  wore  many 
ornaments  and  articles  of  dress,  the  gifts  of  that  distinguished  officer. 
#  I  asked  of  him  the  privilege  of  painting  one  of  his  wives.  He 
replied  that  his  women  had  been  hunted  through  the  everglades  of 
Florida  until  they  were  unfit  to  be  seen ;  but  whenever  they  recruited, 
he  would  not  object  to  their  being  painted. 


8. 

NOKE-SUKE  TUSTENUGGEE. 

(Painted  Dec  1842.) 

A  Seminole  Sub-chief  of  the  Mikasukie  band.     A  warrior  of  dis- 
tinction, and  Al-leck  Tustenuggee's  aid. 


4. 

AL-LECK  TUSTENUGGEE,  NOKE-SUKE  TUSTENUGGEE,  CUDJO, 

and  GEO.  W.  CLARKE. 

(Painted  Dec  1842.) 

Cudjo  is  a  negro  Interpreter,  who  served  the  United  States  during 
the  Florida  War ;  and  Geo.  W.  Clarke  is  Seminole  Agent 
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ft. 

TUSTENUGGEE  CHOP-KO,  or  THE  BIO  WARRIOR. 

(Painted  Deo.  1842.) 

A  Seminole  Mikasukie  Sub-chief,  and  one  of  the   most  distin- 
guished warriors  of  his  tribe.     He  is  six  feet  three  inches  in  height, 
tod  well  proportioned,  and  is  esteemed  one  of  the  best  ball-players 
among  his  people.     His  countenance  indicates  any  thing  but  intelli- 
gence  or  shrewdness;   on  the  contrary,  it  exhibits  evidence  of  a 
capacity  to  commit  any  act,  however  cruel  and  atrocious,  at  the  bid- 
ding of  his  chief.     He  is  said  to  have  cut  off  the  hands  of  Mrs.  Mont- 
gomery after  her  murder,  for  the  purpose  of  procuring  the  rings  upon 
kr  fingers. 

6. 

CHO-CO-TE  TUSTENUGGEE. 
(Painted  Deo.  1842.) 

«.  Sub-chief,  of  some  note  as  a  warrior,  but  abandoned  and  dissi- 
pated -  be  [B  painted  in  the  costume  in  which  he  presented  himself, 
Wltti  a  bottle  of  "fire-water"  in  his  hand.     He  possesses  an  amiable 

^position,  and  is  passionately  fond  of  joking,  which  has  acquired 

*"  him  the  celebrity  of  punster  to  the  band. 

HAL-BURTA-HADJO,  or  ALLIGATOR. 

(Painted  Aug.  1843.) 

"^  Seminole  Chief,  celebrated  for  his  prowess  as  a  warrior.     His 
e    has  been  frequently  before  the  public,  as  the  instigator  and 


r*.    *>etr»tor  of  many  atrocious  murders,  during  the  Florida  campaign. 
j        ***s  suffered  much  from  sickness  since  his  removal,  and  looks  de- 
^  and  careworn. 


8. 
COT-SA,  or  TIGER. 

(Painted  Dec.  1842.) 

^  Seminole  Warrior,  and  son  of  Alligator. 


g  GREEKS. 


9. 

SEM-I-WOO-CA. 
(Painted  Sept  1843.) 

Represented  as  about  crossing  a  small  stream,  with  a  corn-basket 
under  her  arm.  She  is  attired  in  the  costume  peculiar  to  the  Greek 
and  Seminole  women.  Their  dress  consists  of  calico,  of  a  coarse, 
cheap  kind,  worked  to  the  depth  of  from  twelve  to  fifteen  inches  from 
the  bottom  with  different  colours,  in  various  devices. 

I  found  it  exceedingly  difficult  to  get  the  women  of  this  tribe  to 
sit  for  their  pictures,  owing  to  the  opposition  of  their  chiefs,  who  do 
not  consider  them  worthy  of  such  an  honour. 
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These  people  formerly  resided  in  Georgia  and  Alabama,  but  were 
removed  by  the  United  States  Government  in  1836,  and  are  now  re- 
siding on  the  Arkansas,  seven  hundred  miles  west  of  the  Mississippi. 
They*  are  somewhat  advanced  in  civilization  and  the  arts.  They 
mostly  follow  agricultural  pursuits,  having  extensive  farms  and 
many  negroes.  The  principal  productions  of  the  soil  are  corn  and 
sweet  potatoes;  they  raise  some  cotton,  from  which  they  manufacture 
a  very  substantial  cloth,  suitable  to  their  own  wants.  Vegetables 
of  almost  every  description  are  produced  in  abundance.  They  raise 
large  stocks  of  horses,  hogs,  and  cattle,  to  which  their  country  is  well 
adapted,  being  mostly  prairie,  and  one  of  the  finest  grazing  countries 
in  the  world. 

They  adhere  tenaciously  to  all  their  ancient  customs,  with  a  super- 
stitious awe  and  veneration,  having  among  them  their  rain-makers, 
medicine  or  mystery  men,  in  the  potency  of  whose  charms  they  are 
firm  believers. 


k 
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10. 

0P0ETH-LE-YO-H0L0. 

(Painted  July,  1843.) 

Speaker  of  the  Upper  Creeks.     "This  man  holds  the  rank  of 

principal  counsellor,  or  speaker  of  the  councils,  over  which  he  pre* 

sides  with  great  dignity.     His  influence  is  so  great,  that  the  questions 

submitted  to  council  are  generally  decided  according  to  his  will;  for 

Ixim    tribe  consider  him  as  the  organ  of  their  chief,  and  suppose  he 

ozily  speaks  as  he  is  directed. 

*'  His  power  is  such  over  them,  that  they  have  frequently  requested 

f*iin  to  submit  himself  as  a  candidate  for  the  principal  chieftainship; 

but   he  prefers  his  position  as  speaker,  which  brings  him  mftre  imme- 

di**>t^ly  in  contact  with  his  people,  and  gives  him  the  advantage  of 

displaying  his  address  and  eloquence. 

**  During  the  late  unhappy  contest  between  the  United  States  and 
Seminole  Indians,  it  was  to  be  expected  that  the  sympathies  of  the 
«ks  would  be  strongly  excited  in  favour  of  the  latter,  who  are  a 
dering  tribe,  descendants  from  the  Creek  nation.     Accordingly, 
1836,  when  the  war  grew  hot,  and  the  Seminoles  were  successful 
several  sanguinary  engagements,  the  spirit  of  revolt  spread  through 
t    Creek  nation,  and  many  of  that  people  were  urged,  by  the  fatal 
rtiny  which  seemed  to  have  doomed  that  whole  race  to  extinction, 
open  war.     Sau-gah-at-chee,  one  of  the  towns  of  Opoeth«le-yo- 
lc'g  district,  was  the  first  to  revolt.     The  warriors,  without  a  single 
ption,  painted  themselves  for  war;  the  young  men  rushed  out 
n  the  highways,  and  murdered  all  the  travellers  who  fell  in  their 
Opoeth-le-yo-holo,  on  hearing  the  intelligence,  immediately 
himself  at  the  head  of  the  warriors  of  his  own  town,  marched 
•a  the  insurgents,  burned  their  village,  and,  having  captured  some 
their  men,  delivered  them  over  to  the  military,  by  whom  they 
imprisoned." — McKinney. 

11. 

OPOETH-LE-YO-HOLO. 

(1843.) 

Represented  in  the  manner  in  which  he  paints  himself  when  going 

One  would  hardly  recognise  this  celebrated  chief  in  this 

ise.     He  insisted  on  being  thus  painted,  and  it  was  with  diffi- 
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culty  that  he  was  afterwards  induced  to  wash  his  face,  and  sit  for  a 
portrait  which  his  friends  would  he  able  to  recognise.    See  No.  10. 


12. 

A  CREEK  BUFFALO  DANCE. 

(Painted  Aug.  1843.) 

This  dance  is  enacted  every  year  during  the  season  of  their  bosk 
or  green-corn  dances ;  and  the  men,  women,  and  children,  all  take  an 
active  part  in  the  ceremony.  They  invest  themselves  with  the  scalp 
of  the  buffalo,  with  the  horns  and  tail  attached,  and  dance  about  in 
a  circle,  uttering  sounds  in  imitation  of  the  animal  they  represent, 
with  theif  bodies  in  a  half-bent  position,  supporting  their  weight 
upon  their  ball-sticks,  which  represent  the  forelegs  of  the  buffalo. 

13. 

TUSTENUQQEE  EMATHLA. 
(Painted  June,  1843.) 

"  This  is  a  fine-looking  man,  six  feet  and  one  inch  in  height,  and 
well  proportioned,  of  manly  and  martial  appearance  and  great  physical 
strength,  and  is  well  calculated  to  command  the  respect  of  a  band  of 
savage  warriors.  He  is  generally  known  by  the  name  of  Jim  Boy. 
Tustenuggee  means  '  warrior ;'  and  Emathla,  '  next  to  the  warrior.' 

"  He  is  and  always  has  been  a  firm  and  undeviating  friend  of  the 
whites  :  he  led  a  party  of  seven  hundred  and  seventy-six  warriors  to 
Florida,  and  endeavoured,  first  as  mediator,  to  induce  the  Seminoles 
to  abandon  the  bloody  and  fruitless  contest  in  which  they  were  en- 
gaged, but  was  unsuccessful. 

"  Soon  after  his  arrival  at  Tampa,  he  joined  the  camp  of  Col.  Lane, 
by  whom  he  was  sent,  with  two  hundred  of  his  warriors,  to  look  after 
the  Seminoles.  He  fell  in  with  a  party  of  the  latter,  and  drove  them 
into  a  swamp,  from  which  they  opened  a  fire,  and  wounded  several 
of  his  men.  He  was  then  sent  to  meet  Gov.  Call,  and  arrived  at  the 
spot  where  Gen.  Gaines  was  surrounded,  soon  after  that  officer  had 
been  relieved.  On  the  following  day,  he  joined  Gov.  Call,  and  pro- 
ceeded to  Fort  Drane,  where  the  Seminoles,  though  numerous,  re* 
fused  them  battle,  fled,  and  were  pursued.  The  Creeks  were  unable 
to  overtake  them ;  but  the  Tennessee  horse  fell  in  with  them  on  the 
following  day,  and  a  fight  ensued,  in  which  several  were  killed  on 
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Pasteiiuggee  Emsthla  and  his  party  joined  the  army 
Dade;  and  the  Seminoles  being  in  a.  swamp  hard  by, 
i  planned,  in  which  the  Greeks  were  invited  to  go  fore- 
rar  which  they  promptly  declined,  while  they  cheerfully 
ranee  side  by  side  with  the  white  men.  In  this  fight 
st  four  men,  besides  one  who  was  accidentally  killed  by 
it  the  Seminoles  were  beaten.  He  was  afterwards  sent 
wards  St.  Augustine  for  provisions,  and  was  in  several 
it  worth  recording. 

be  joined  our  army  under  a  promise  made  by  the  com- 
iral,  that  in  .the  removal  of  his  people  west  of  the  Mis- 
it  to  take  place,  his  property  and  family  should  be 
and  that  he  should  be  indemnified  for  any  loss  that 
i  in  consequence  of  his  absence.  These  stipulations,  be 
broken  by  the  removal  of  his  women  and  children, 
absent  in  the  service  of  the  government,  whereby  his 
ty  was  destroyed.  Nor  was  this  the  worst  of  his  mis- 
is  family,  consisting  of  a  wife  and  nine  children,  were 
lfortunate  persons  who  were  on  board  of  the  steamboat 
'hen  that  vessel  was  sunk  by  the  mismanagement  of  those 
it  was  intrusted,  and  two  hundred  and  thirty-six  of  the 
ding  four  of  his  children,  were  drowned.  Melancholy 
ccttrrence  would  be  under  any  circumstances,  the  catas- 
litely  the  more  deplorable  when  happening  to  an  iguo- 
while  emigrating,  unwillingly,  under  the  charge  of  our 
:,  and  to  a  people  whose  whole  intercourse  with  the 
nded  to  render  them  suspicious  of  the  faith  of  civilized 

English  quite  fluently,  but  will  not  converse  with  a  man 
quainted  with  him ;  and  he  will  not  then  speak  it,  in  the 
be  Indians,  lest  he  should  compromise  the  dignity  cha- 
Indian  greatness.  For  his  interference  in  the  Florida 
jntailed  upon  himself  the  lasting  hatred  of  the  Semi- 
told  him  in  such  utter  abhorrence  and  detestation,  that 
ever  look  upon  his  portrait,  while  in  my  studio,  without 
issatisfaction  and  disgust. 

at  fifty-two  years  of  age,  vigorous  and  active,  and  is 
undergo  much  fatigue  and  hardship.  He  is  beloved 
[  by  bis  people,  and  is  one  of  the  leading  men  of  bis 
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14. 

TO-MATH  LA-MICCO,  or  THE  LITTLE  KING. 

(Painted  Jane,  1843.) 

Principal  Chief  of  the  Upper  Creeks.  Distinguished  only  as  a  W  slt- 

rior,  he  was  elected  to  the  chieftainship  through  the  instrumental ity 

of  Opoeth-le-yo-holo,  who  has  great  influence  over  him.     He  is 

painted  in  the  attitude  of  holding  a  red  stick,  which  is  invaria  t>ly 

carried  by  him,  during  the  ceremonies  of  the  busk  or  green-c  -^^»»orn 
dance.     It  is  emblematical  of  the  red-stick  or  late  Creek  war. 

Possessing  no  merit  as  an  orator  or  counsellor,  his  will  is  ei 
swayed  by  his  speaker.     He  is  mild  and  amiable  in  his  disposit: 
and  much  beloved  by  his  people. 

15; 

TUCK-A-BACK-A-MICCO,  or  THE  MEDICINE-MAN  or  PHYL.  r  ^*C 

MAKER. 
(Painted  Jane,  1843.) 

This  is  the  great  Medicine  or  Mystery  Man  of  the  Creeks  ^  ls 

fields  of  corn  are  cultivated  by  the  people  of  the  town  in  whicb-  D® 

resides,  and  a  salary  of  five  hundred  dollars  per  annum  is  alio 
him  from  the  treasury  of  the  nation,  for  his  services. 

They  suppose  him  to  be  indued  with  supernatural  powers, 
capable  of  making  it  rain  copiously  at  will. 

In  his  town  is  a  building  of  rather  a  singular  and  peculiar 
struction,  used  during  their  annual  busk  or  green-corn  dances 
dancing-house.     It  is  of  a  circular  form,  about  sixty  feet  in  diano 
and  thirty  feet  high,  built  of  logs;  and  was  planned  by  this  mo- 
the  following  manner : — 

He  cut  sticks  in  miniature  of  every  log  required  in  the  con& 
tion  of  the  building,  and  distributed  them  proportionately  among 
residents  of  the  town,  whose  duty  it  was  to  cut  logs  correspoc* 
with  their  sticks,  and  deliver  them  upon  the  ground  appropriate 
the  building,  at  a  given  time.     At  the  raising  of  the  house, 
log  was  cut  or  changed  from  its  original  destination;  all  can 
gether  in  their  appropriate   places,  as  intended  by  the  desi 
During  the  planning  of  this  building,  which  occupied  him  six 
he  did  not  partake  of  the  least  particle  of  food. 


ed 
nd 
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He  has  in  his  possession,  and  wears,  a  medal  said  to  have  been 

to  his  parents  by  Gen.  Washington. 
.He  is  painted  in  the  costume  which  he  usually  wears. 

16. 

TAH-COO-SAH  FIXICO,  or  BILLY  HARDJO. 

(Painted  Aug.  1843.) 

Chief  of  one  of  the  Upper  Creek  towns.     He  is  a  merchant  or 

er  among  his  people;  also,  has  an  extensive  farm  and  several 

gro  slaves,  which  enable  him  to  live  very  comfortably.     He  is 

each  beloved  and  respected  by  his  people.     The  dress  in  which  he 

painted  is  that  of  a  ball-player,  as  they  at  first  appear  upon  the 

£s*~ound.     During  the  play  they  divest  themselves  of  all  their  orna- 

,  which  are  usually  displayed  on  these  occasions,  for  the  pur- 

of  betting  on  the  result  of  the  play :  such  is  their  passion  for 

^ttiiigj  that  the  opposing  parties  frequently  bet  from  five  hundred  to 

thousand  dollars  on  a  single  game. 

IT. 

CHILLY  McINTOSH. 

(Painted  June,  1843.) 

-A.X*  Upper  Creek  Chief.     This  man  is  a  brother  of  Gen.  Mcintosh, 

L°   was  killed  some  years  since  by  his  people,  for  negotiating,  a 

r^^ty  with  the  United  States  Government,  contrary  to  the  laws  of 

»  ^*   country.     Chilly  was  pursued  by  the  same  party  who  massacred 

^Ia    brother,  but  succeeded  in  making  his  escape  by  swimming  a 

Ve^,  which  arrested  his  pursuers. 

c  Menawa,  who  is  called  the  Great  Warrior,  was  commissioned  by 

^^  chiefs  to  raise  a  party  to  march  to  the  Indian  Springs  and  exe- 

^*t^  the  judgment  of  their  law  upon  Mcintosh  on  his  own  hearth* 

^^***e.    With  the  usual  promptitude  of  the  Indians  in  the  prosecution 

^  bloody  business,  Menawa  was  soon  at  the  head  of  one  hundred  of 

j**B    Oakfuskee  braves,  and,  after  a  rapid  march,  arrived  before  the 

°***e  of  the  fated  Mcintosh  before  day,  on  the  morning  of  the  first 

-      -*4*y,  jnst  seventy-seven  days  after  the  signing  of  the  treaty.     The 

°1*«e  having  been  surrounded,  Menawa  spoke: — 'Let  the  white 

^^ple  who  are  in  the  house  come  out,  and  also  the  women  and 

**Udren.    We  come  not  to  injure  them.     Mcintosh  has  broken  the 

^  made  by  himself,  and  we  are  come  to  take  his  life.' " 
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Tbis  summons  was  obeyed  by  all  to  whom  it  was  addressed. 
Chilly,  who,  having  signed  tbe  treaty,  was  in  tbe  list  of  meditated 
victims,  was  enabled  by  bis  ligbt  complexion  to  pass  out  with  tbe 
whites,  and  escaped. 

Out  of  tbis  occurrence  arose  two  parties  among  the  Creek  Indians. 
One  was  composed  of  tbe  bulk  of  the  nation — the  other  of  the  fol- 
lowers of  Mcintosh,  headed  by  Chilly. 

He  speaks  English  fluently,  and  has  seen  much  of  civilized  life, 
having  spent  much  time  at  Washington,  transacting  business  with 
the  heads  of  Departments,  in  behalf  of  his  people.  He  is  among  the 
first  men  of  his  nation. 

18. 

KEE-SEE-LAH  and  AH-SEE-HEE. 

(Painted  Aug.  1843.) 

Daughters  of  Opoeth-le-yo-holo.  The  latter  is  commonly  denomi- 
nated the  Young  Queen.  The  remaining  figure  on  the  right  is  a 
half-breed  and  the  wife  of  a  white  trader. 


CHEROKEES. 


This  nation's  territory  borders  on  Arkansas  and  Missouri.  They 
are  a  semi-civilized  people,  and  are  more  advanced  in  the  arts  and 
agriculture  than  any  other  Indian  Nation.  They  number  about 
twenty  thousand  souls.  Most  of  them  cultivate  the  soil  with  much 
success.  Their  farms  are  cultivated  by  slaves,  of  which  they  own 
great  numbers.  Corn  is  the  staple  production  of  the  soil,  although 
they  raise  some  small  grain,  and  enough  cotton  for  home  consump- 
tion. Many  of  them  manufacture  cloth  sufficient  for  themselves  and 
slaves.  They  display  much  taste  in  the  formation  of  their  patterns, 
many  of  which  are  truly  beautiful.  A  sample  may  be  found  among 
the  various  Indian  Curiosities  attached  to  the  Gallery. 
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The  National  Authorities  have  established  schools  in  every  dis- 
trict throughout  the  nation,  and  engaged  competent  teachers  to  take 
charge  of  them.    Missionaries  of  various  denominations  are  assiduously 

gaged  among  them,  from  whose  pious  and  exemplary  conduct  they 
receiving  lasting  benefits. 


19. 

COO-WIS-COO-EE,  or  JOHN  ROSS. 

(Painted  Sept  1844.) 

rincipal  Chief  of  the  Cherokees.     Mr.  Ross  has  been  for  a  number 

at  the  head  of  his  people,  which  fact  is  sufficient  evidence  of 

high  estimation  in  which  they  hold  him  as  a  man  capable  of 

**  *-»<*liarging  the  responsible  duties  devolving  upon  the  office.     Mr.  R. 

1-^      ^    man  of  education,  and  as  a  statesman  would  do  honour  to  the 

^^^^g^glative  halls  of  any  country.     His   hospitality  is  unbounded; 

his  soft  and  bland  manners,  his  guests  are  at  once  made  to  feel 
ome,  and  forget  that  they  are  far  from  the  busy  scenes  of  ci\il- 
-^ion,  and  surrounded  by  the  red  men  of  the  forest.     His  Jiouse  is 
^     refuge  of  the  poor,  starved,  and  naked  Indian;  when  hungry,  he 
Brore  to  find  at  the  abode  of  this  exemplary  man  something  where- 
to appease  his  hunger,  and  if  naked,  a  garment  to  cover  his 
ednesa.     Of  his  private  and  political  history  much  might  be*  said; 
we  leave  it  to  those  who  are  more  competent  to  the  task,  and 
a  to  do  him  that  justice  due  to  so  eminent  a  man. 


20. 

KEETH-LA,  or  DOG. 
(Painted  1844.) 

O>mmonly  called  Major  George  Lowery,  Second  or  Assistant 

^-****ef  of  the  Cherokees;   an  office  which  he  has  filled  for  a  num- 

i>^*fc  of  years  with  much  credit  to  himself  and  the  entire  satisfaction 

°*    Ilia  people.     He  is  about  seventy  years  of  age,  speaks  English 

Ue**tly,  and  is  an  exemplary  Christian. 

Be  is  painted  in  the  attitude  of  explaining  the  wampum,  a  tradition 
°*  the  manner  in  which  peace  was  first  brought  about  among  the 
***«  Tirioua  Indian  tribes.    (See  No.  27.) 


k 
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21. 

STAN  WATIE. 
(Painted  June,  1843.) 

A  highly  gifted  and  talented  Cherokee.  This  man  is  a  brother  ol 
Boudinot,  who  was  murdered  some  years  since  for  his  participatioi 
in  negotiating  with  the  United  States  the  New  Echota  treaty,  (whiel 
has  caused  so  much  internal  dissension  among  the  Cherokees,)  con 
trary  to  the  laws  of  his  country.  Stan  Watie  was  also  one  of  thi 
signers  of  that  instrument,  but  has  thus  far  escaped  the  horribli 
death  that  befell  his  brother.  He  is  reputed  to  be  one  of  th 
bravest  men  of  his  people.  During  the  session  of  the  Internationa 
Council,  at  Tah-le-quah,  in  June,  1843,  he  sat  for  his  portrait ;  h 
was  surrounded  by  hundreds  of  his  enemies  at  the  time,  but  did  no 
manifest  the  least  symptoms  of  fear  during  his  sojourn.  A  biogra 
phy  of  this  man's  life  would  form  a  very  interesting  volume. 

THOMAS  WATIE. 

(Painted  1842.) 

Brother  of  Stan  Watie,  a  fine-looking  man,  but  abandoned  an< 
dissipated.  He  is  a  printer  by  trade,  and  speaks  English  fluentl; 
and  writes  a  good  hand. 

23. 

YEAH-WEE-OO-YAH-GEE,  or  THE  SPOILED  PERSON. 

(Painted  1844.) 

This  man  was  one  of  the  signers  of  the  first  treaty  made  with  tb 
Cherokees  by  the  United  States  Government,  during  the  administn 
tion  of  General  Washington.  He  says  he  was  at  that  time  quit 
a  young  warrior,  but  he  distinctly  recollects  how  the  General  looked 
and  all  that  took  place.  He  describes  the  manner  in  which  the  Id 
dians  were  received  by  their  Great  Father  as  follows : — "  The  whit 
men  stood  like  geese  flying,  the  Great  Father  standing  at  the  head 
The  Indians  were  told  by  the  interpreter,  that  they  must  not  sfaak 
hands  with  any  one  until  they  had  shaken  the  hand  of  their  Ores 
Father ;  they  all  passed  through  the  centre,  and  each  in  his  tmr 
shook  him  by  the  hand/7  He  also  gave  an  amusing  description  o 
the  dinner  which  was  prepared  for  them  on  that  occasion. 
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During  the  Creek  war  he  fought  with  the  whites  against  the 
Creeks,  and  at  the  battle  of  Ilorse  Shoe  received  several  wounds.  He 
is  now  about  88  years  of  age,  and  receives  a  pension  from  the  United 
States  for  his  services  during  that  war:  he  is  still  in  the  full  en- 
joyment of  all  his  faculties,  having  ridden  thirty  miles  on  horseback 
to  sit  for  the  portrait  now  exhibited. 

24. 

OH-TAH-NEE-UN-TAH,  or  CATCHER. 

(Painted  1844.) 

•A.  Cherokee  Warrior. 

25. 

CHARLES  McINTOSH. 

(Painted  1842.) 

^*    Cherokee  half-breed,  about  twenty-three  years  of  age,  little 

0**n  among  his  people  until  December,  1842.  He  then  distinguished 

***self  by  killing  a  man  upon  the  Prairies,  by  the  name  of  Merrett, 

©scaped  convict  from  the  jail  at  Van  Buren,  Arkansas,  who  with 

brother  was  under  sentence  to  the  State  Prison,  had  escaped,  and 

. .       **>  the  Prairies,  where  they  carried  on  a  sort  of  land  piracy,  rob- 

S    ^nd  murdering  all  travellers  whom  chance    threw  into   their 


26. 

WE-CHA-LAH-NAE-HE,  or  THE   SPIRIT. 

(Painted  1844.) 

monly  called  John  Huss.     A  regular  ordained  minister  of  the 

^  jterian  denomination,  and  speaks  no  English.     He  is  a  very 

v     ^^   and  good  man.     The  following  letter,  written  in  the  Cherokee 

^   S***gp,  which  I  received  from  him,  will  give  the  reader  some  idea 

**^  situation  of  the  people  under  his  pastoral  charge. 

Tah-le-quah,  Cherokee  N*tjon. 
January  30/ A,  1844. 

*%    "^*  "*  Friend  : — You  wish  that  I  should  tell  you  something  about 
^    v2herokces  living  on  Honey  Creek.     I  suppose  you  wish  to  know 
^**ier  the  people  are  acting  as  a  civilized  or  uncivilized  people 
very  glad  to  hear  that  you  wish  to  know  something  about  (ha 

2 
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Cherokees.  I  will  write  to  you  in  Cherokee,  it  being  the  only  lan- 
guage which  I  can  write.  I  cannot  write  the  English  language  as 
the  Whites.     You  can  get  some  person  to  interpret  this  for  you. 

When  we  came  to  this  country  and  settled  on  Honey  Creek,  there 
were  but  few  who  emigrated  from  east  of  the  Mississippi,  that  formerly 
were  connected  with  the  church,  who  had  settled  in  this  place;  but 
now  there  are  a  great  many,  and  we  have  built  a  house  of  God,  and 
on  the  Sabbath-day  we  pray  to  him  at  that  place,  and  we  have  the 
gospel  of  God  preached  to  us,  and  we  meet  here  every  Sabbath.  The 
people  attend  to  what  is  said  during  divine  service,  and  we  have  a 
Sunday-school.  The  children  attend  to  learn  to  read,  both  in  Chero- 
kee and  English;  we  have  also,  formed  a  Temperance  Society,  and 
have  met  once,  which  was  on  the  first  of  the  month;  it  was  a  very 
cold  day,  and  only  few  attended,  but  I  think  about  fifty  signed  the 
pledge.  We  have  lately  formed  a  Bible  Society  in  this  neighbour- 
hood, and  have  met  once.  There  were  about  thirty  subscribed  their 
names  to  give  money  to  buy  good  books.  There  were  only  twenty 
dollars  received.  In  this  manner  the  people  are  gradually  improving 
under  the  influence  of  the  gospel,  and  I  believe  they  have  become 
acquainted  with  God  and  his  Son. 

I  am  your  ob't  servant, 

JOHN  HUSS. 

2*. 

INTERNATIONAL  INDIAN  COUNCIL. 

(Painted  1843.) 

This  council  was  convened  by  John  Ross,  at  Tah-le-quah,  in  the 
Cherokee  Nation,  in  the  month  of  June,  1843,  and  continued  in 
session  four  weeks.  Delegates  from  seventeen  tribes  were  present, 
and  the  whole  assemblage  numbered  some  ten  thousand  Indians. 
During  the  session,  each  of  the  chiefs  and  warriors  of  the  several 
delegations  delivered  a  "  talk ;"  but  want  of  space  compels  us  to 
confine  ourselves  to  the  explanation  of  the  wampum  belt,  and  the 
speech  of  Mr.  Ross. 

Major  George  Lowrey,  Second  Chief  of  the  Cherokees,  (No.  20,)  in 
explanation  of  the  wampum,  spoke  as  follows : — 

"You  will  now  hear  a  talk  from  our  forefathers.  You  must  not 
think  hard,  if  we  make  a  few  mistakes  in  describing  our  wampum ;  if 
we  do,  we  will  try  and  rectify  them. 


CHEROKEES.  ^g 


My  Brothers,  you  will  now  hear  what  our  forefather*  said  to  us. 
In  the  first  place,  the  Senecas,  a  great  many  years  ago,  devised 
a.  plan  for  us  to  become  friends.     When  this  plan  was  first  laid,  the 
Seneca  rose  up  and  said,  I  fear  the  Cherokee,  because  the  toma- 
hawk is  stuck  in  several  parts  of  his  head.     The  Seneca  afterward 
remarked,  that  he  saw  the  tomahawk  still  sticking  in  all  parts  of  the 
Cherokee's  head,  and  heard  him  whooping  and  hallooing  say  that  he 
was  too  strong  to  die.     The  Seneca  further  said :  Our  warriors  in  old 
times  used  to  go  to  war ;  when  they  did  go,  they  always  went  to  fight 
the  Cherokees;  sometimes  one  or  two  would  return  home — sometimes 
*»one.     He  further   said,  The  Great  Spirit  must  love  the  Chero- 
*ees,  and  we  must  be  in  the  wrong,  going  to  war  with  them.     The 
Seneca  then  said,  Suppose  we  make  friends  with  the  Cherokee,  and 
Tash  his  wounds  and  cause  them  to  heal  up,  that  he  may  grow  larger 
*han    he  was  before.     The  Seneca,  after  thus  speaking,  sat  down. 
The  "Wyandot  then  rose  and  said,  You  have  done  right,  and  let  it 
&©.       J  am  y0ur  youngest  brother,  and  you  are  our  oldest.     This  word 
^as  told  to  the  Shawnces :  they  replied,  We  are  glad,  let  it  be ;  you 
4,16  our  elder  brothers.     The  Senecas  then  said,  they  would  go  about 
ai1^  pray  to  the  Great  Spirit  for  four  years  to  assist  them  in  making 
^>eaoe,  and  that  they  would  set  aside  a  vessel  of  water  and  cover  it, 
41*<1  at  the  end  of  every  year  they  would  take  the  cover  off,  and  ex- 
**>aiiie  the  water,  which  they  did:  every  time  they  opened  it,  they 
foxxxnj  it  was  changed ;  at  the  end  of  four  years  they  uncovered  the 
^ss^l  and  found  that  the  water  had  changed  to  a  colour  that  suited 
°eni.    The  Seneca  then  said,  The  Great  Spirit  has  had  mercy  upon 
md  the  thing  has  taken  place  just  as  we  wished  it. 
The  Shawnee  then  said,  We  will  make  straight  paths;  but  let  us 
c  peace  among  our  neighbouring  tribes  first,  before  we  make  this 
P^tla  to  those  afar  off. 

The  Seneca  then  said,  Before  we  make  peace,  we  must  give  our 

eigfcbouring  tribes  some  fire ;  for  it  will  not  do  to  make  peace  with- 

***  **r — they  might  be  travelling  about,  and  run  against  each  other, 

**  Probably  cause  them  to  hurt  each  other.     These  three  tribes 

'  before  making  peace  that  this  fire  which  was  to  be  given  to 

6,11    should  be  kindled  in  order  that  a  big  light  may  be  raised,  so 

.   y  *tiay  see  each  other  at  a  long  distance ;  this  is  to  last  so  long  as 

®  ^rth  stands;  they  said  further,  that  this  law  of  peace  shall  last 

,.  .     generation  to  generation — so  long  as  there  shall  be  a  red  man 

11  g   on  this  earth;  they  also  said,  that  the  fire  shall  continue 
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among  us  and  shall  never  be  extinguished  as  long  as  one  remains. 
The  Seneca  further  said  to  the  Shawnees,  I  have  put  a  belt  around 
you,  and  have  tied  up  the  talk  in  a  bundle,  and  placed  it  on  your 
backs ;  we  will  now  make  a  path  on  which  we  will  pass  to  the  Sioux. 
The  Seneca  said  further,  You  shall  continue  your  path  until  it 
shall  reach  the  lodge  of  the  Osage.  When  the  talk  was  brought  to 
the  Sioux,  they  replied,  We  feel  thankful  to  you  and  will  take  your 
talk ;  we  can  see  a  light  through  the  path  you  have  made  for  us. 

"  When  the  Shawnee  brought  the  talk  to  the  Osages,  they  replied, 
By  to-morrow,  by  the  middle  of  the  day,  we  shall  have  finished 
our  business.  The  Osage  said  further,  The  Great  Spirit  has  been 
kind  to  me ;  he  has  brought  something  to  me,  I  being  fatigued  hunt- 
ing for  it.  When  the  Shawnee  returned  to  the  lodge  of  the  Osages, 
they  were  informed  that  they  were  to  be  killed,  and  they  immediately 
ly  made  their  escape. 

"When  the  Shawnees  returned  to  their  homes  whence  they  came, 
they  said  they  had  been  near  being  killed. 

"  The  Seneca  then  said  to  the  Shawnees,  that  the  Osages  must 
mistaken.     They  sent  them  back   to  them  again.     The   Shawnees* 
went  again  to  see  the  Osages — they  told  them  their  business.     Th 
Osages  remarked,   The   Great    Spirit    has    been    good    to    us,— 
to-morrow  by  the  middle  of  the  day  he  will  give  us  something  wit! 
out  fatigue.     When  the  Shawnees  arrived  at  the  lodge,  an  old  mar 
of  the  Osages  told  them  that  they  had  better  make  their  escape 
that  if  they  did  not,  by  the  middle  of  the  following  day,  they  wer 
all  to  be  destroyed,  and  directed  them  to  the  nearest  point  of  t 
woods.     The   Shawnees   made   their  escape   about  midday.     Th 
discovered  the  Osages  following  them,  and  threw  away  their  pac 
reserving  the  bag  their  talk  was  in,  and  arrived  at  their  camp  sa: 
When  the  Shawnees  arrived  home,  they  said  they  had  come  near  beii 
killed,  and  the  Osages  refused  to  receive  their  talk.     The  Sene 
then  said,  If  the  Osages  will  not  take  our  talk,  let  them  remain 
they  are;  and  when  the  rising  generation  shall  become  as  one,  t 
Osages  shall  be  like  some  herb  standing  alone.     The  Seneca  furt 
said,  The  Osages  shall  be  like  a  lone  cherry-tree,  standing  in  — 
prairies,  where  the  birds  of  all  kinds  shall  light  upon  it  at  pleast= 
The  reason  this  talk  was  made  about  the  Osages  was,  that  they  prL  -• 
themselves  upon  their  warriors  and  manhood,  and  did  not  wish  to 
peace 

"  The  Seneca  further  said,  We  have  succeeded  in  making  peace 
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all  the  Northern  and  neighbouring  tribes.     The  Seneca  then  said 
to  the  Shawnees,  You  must  now  turn  your  course  to  the  South :  you 
must  make  your  path  to  the  Chcrokees,  and  even  make  it  into  their 
bouses.  When  the  Shawnees  started  at  night  they  took  up  their  camp 
and  sat  up  all  night,  praying  to  the  Great  Spirit  to  enable  them  to 
arrive  in  peace  and  safety  among  the  Cherokees.     The  Shawnees 
still  kept  their  course,  until  they  reached  a  place  called  Tah-le-quah, 
where  they  arrived  in  safety,  as  tbey  wished,  and  there  met  the 
chiefs  and  warriors  of  the  Cherokees.     When  they  arrived  near  Tah- 
fe-quah,  they  went  to  a  house  and  sent  two  men  to  the  head  chiefs. 
The  chiefs  daughter  was  the  only  person  in  the  house.     As  soon 
*s  she  saw  them,  she  went  out  and  met  them,  and  shook  them  by 
the   hand  and  asked  them  into  the  house  to  sit  down.     The  men 
Were  all  in  the  field  at  work — the  girl's  father  was  with  them.     She 
rai^    and  told  him  that  there  were  two  men  in  the  house,  and  that 
*hey  were  enemies.     The  chief  immediately  ran  to  the  house  and 
shook  them  by  the  hand,  and  stood  at  the  door.     The  Cherokees  all 
Assembled  around  the  house,  and  said,  Let  us  kill  them,  for  they  are 
e*iemies.     Some  of  the  men  said  No,  the  chief's  daughter  has  taken 
*hem  by  the  hand  f  so  also  has  our  chief.     The  men  then  became  bet- 
***■  satisfied.    The  chief  asked  the  two  men  if  they  were  alone.    They 
^^s^wered,  no ;  that  there  were  some  more  with  them.     He  told  them 
*°  go  after  them  and  bring  them  to  his  house.    When  these  two  men 
Returned  with  the  rest  of  their  people,  the  chief  asked  them  what 
their  business  was.    They  then  opened  this  valuable  bundle,  and  told 
torn  that  it  contained  a  talk  for  peace.     The  chief  told  them,  I  can- 
not do  business  alone ;  all  the  chiefs  are  assembled  at  a  place  called 
^ho-q^^  where  I  will  attend  to  your  business  in  general  council. 
**  hen  the  messengers  of  peace  arrived  at  Cho-qua-ta,  they  were  kindly 
^^ived  by  the  chiefs,  who  told  them  they  would  gladly  receive  their 
^_/     °f  peace.     The  messengers  of  peace  then  said  to  the  Cherokees, 
e  ^ill  make  a  path  for  you  to  travel  in,  and  the  rising  generation 
a^   do  the  same, — we  also  will  keep  it  swept  clean  and  white, 
%     *hat  the  rising  generation  may  travel  in  peace.     The  Shawnee 
/**ber  said,  We  will  keep  the  doors  of  our  houses  open,  so  that  when 
-  e    Rising  generation  come  among  us  they  shall  be  welcome;  he 

^her  said,  This  talk  is  intended  for  all  the  different  tribes  of  our 
£e«l  j 

-J^r     orothers,  and  is  to  last  to  the  end  of  time;  he  further  said, 

^*aVe  made  a  fire  out  of  the  dry  elm — this  fire  is  for  all  the  different 

k^s  to  see  by.     I  have  put  one  chunk  toward  the  rising  sun,  ono 
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toward  the  setting  sun,  one  toward  the  north,  and  one  toward  the 
south.  This  fire  is  not  to  be  extinguished  so  long  as  time  lasts.  1 
shall  stick  up  a  stick  close  by  this  fire,  in  order  that  it  may  fre- 
quently be  stirred,  and  raise  a  light  for  the  rising  generation  to  see 
by ;  if  any  one  should  turn  in  the  dark,  you  must  catch  him  by  the 
hand,  and  lead  him  to  the  light,  so  that  he  can  see  that  he  was  wrong. 

"  I  have  made  you  a  fire-light,  I  have  stripped  some  white  hickory 
bark  and  set  it  up  against  the  tree,  in  order  that  when  you  wish  to  re- 
move this  fire,  you  can  take  it  and  put  it  on  the  bark ;  when  you 
kindle  this  fire  it  will  be  seen  rising  up  toward  the  heavens.  I  will 
see  it  and  know  it ;  I  am  your  oldest  brother.  The  messenger  of 
peace  further  said,  I  have  prepared  white  benches  for  you,  and  leaned 
the  white  pipe  against  them,  and  when  you  eat  you  shall  have  but 
one  dish  and  one  spoon.  We  have  done  every  thing  that  was  good, 
but  our  warriors  still  hold  their  tomahawks  in  their  hands,  as  if  they 
wished  to  fight  each  other.  We  will  now  take  their  tomahawks  from 
them  and  bury  them ;  we  must  bury  them  deep  under  the  earth  where 
there  is  water;  and  there  must  be  winds,  which  we  wish  to  blow  them 
so  far  that  our  warriors  may  never  see  them  again. 

"  The  messenger  further  said,  Where  there  is  blood  spilt  I  will  wipe 
it  up  clean — wherever  bones  have  been  scattered,  I  have  taken  them 
and  buried  them,  and  covered  them  with  white  hickory  bark  and  a 
white  cloth — there  must  be  no  more  blood  spilt;  our  warriors  must 
not  recollect  it  any  more ;  our  warriors  said  that  the  Cherokees  were 
working  for  the  rising  generation  by  themselves;  we  must  take  hold 
and  help  them. 

"  The  messengers  then  said  that  you  Cherokees  are  placed  now 
under  the  centre  of  the  sun ;  this  talk  I  leave  with  you  for  the  differ 
ent  tribes,  and  when  you  talk  it,  our  voice  shall  be  loud  enough  U 
be  heard  over  this  island.     This  is  all  I  have  to  say." 

Mr.  Ross  then  arose  and  addressed  the  Council  as  follows : 

"  Brothers  :  The  talk  of  our  forefathers  has  been  spoken,  ana 
you  have  listened  to  it.  You  have  also  smoked  the  pipe  of  peace 
and  shaken  the  right  hand  of  friendship  around  the  Great  Counc  -= 
fire,  newly  kindled  at  Tah-le-quah,  in  the  west,  and  our  hearts  ha^ 
been  made  glad  on  the  interesting  occasion. 

"  Brothers :  When  we  look  into  the  history  of  our  race,  we  — 
some  green  spots  that  are  pleasing  to  us.     We  also  find  many  thi — 3 

to  make  the  heart  sad.     When  we  look  upon  the  first  council 

kindled  by  our  forefathers,  when  the  pipe  of  peace  was  smok 
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brotherly  friendship  between  the  different  nations  of  red  people,  our 
hearts  rejoice  in  the  goodness  of  our  Creator  in  having  thus  united 
the  heart  and  hand  of  the  red  man  in  peace. 

"  For  it  is  in  peace  only  that  our  women  and  children  can  enjoy 
happiness  and  increase  in  numbers. 

€c  By  peace  our  condition  has  been  improved  in  the  pursuit  of  civil- 
ized life.  We  should,  therefore,  extend  the  hand  of  friendship  from 
trit>e  to  tribe,  until  peace  shall  be  established  between  every  nation 
of  red  men  within  the  reach  of  our  voice. 

**  Brothers :  When  we  call  to  mind  the  only  associations  which  en- 
dearcd  us  to  the  land  which  gave  birth  to  our  ancestors,  where  we 
kmve  been  brought  up  in  peace  to  taste  the  benefits  of  civilized  life ; 
'when  we  see  that  our  ancient  fire  has  there  been  extinguished, 
our  people  compelled  to  remove  to  a  new  and  distant  country, 
cannot  but  feel  sorry;  but  the  designs  of  Providence,  in  the 
of  events,  are  mysterious — we  should  not,  therefore,  despair 
once  more  enjoying  the  blessings  of  peace  in  our  new  homes. 
'  brothers :  By  this  removal,  tribes  that  were  once  separated  by 
^nce  have  become  neighbours,  and  some  of  them,  hitherto  not 
**o^n  to  each  other,  have  met  and  become  acquainted.  There  are, 
^^ever,  numerous  other  tribes  to  whom  we  are  still  strangers. 

€  Brothers  :  It  is  for  reviving  here  in  the  west  the  ancient  talk  of  our 
'^fathers,  and  of  perpetuating  for  ever  the  old  fire  and  pipe  of  peace 
^ught  from  the  east,  and  of  extending  them  from  nation  to  nation, 
for  adopting  such  international  laws  as  may  be  necessary  to  re- 
the  wrongs  which  may  be  done  by  individuals  of  our  respective 
l°ns  upon  each  other,  that  you  have  been  invited  to  attend  the 
^Ht  council. 
Ifcrothers,  let  us  so  then  act  that  the  peace  and  friendship  which  so 
^*P*ly  existed  between  our  forefathers,  may  be  for  ever  preserved ; 
that  we  may  always  live  as  brothers  of  the  same  family/' 
-j      -*•**«  following  compact  was  then  introduced  by  Mr.  Ross,  for  the 

**>«*rafion  and  action  of  the  council : — 

. ,,  IVJiereaSf  the  removal  of  the  Indian  tribes  from  the  homes  of 

ei*"   fathers,  east  of  the  Mississippi,  has  there  extinguished  our 

°*«sxit  council-fires,  and  changed  our  position  in  regard  to  each 

**^a* .  an(j  whereas,  by  the  solemn  pledge  of  treaties,  we  are  assured 

^  t-lfce  government  of  the  United  Slates  that  the  lands  which  we  now 

*f    s^^ss  shall  be  the  undisturbed  home  of  ourselves  aud  our  posterity 

*  ^"ver.     Therefore,  we  the  authorized  representatives  of  the  several 
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nations,  parties  hereunto  assembled  around  the  Great  Council-fire, 
kindled  in  the  west,  at  Tah-le-quah,  in  order  to  preserve  the  existence 
of  our  race,  to  revive  and  cultivate  friendly  relations  between  oui 
several  communities,  to  secure  to  all  their  respective  rights,  and  tc 
promote  the  general  welfare,  do  enter  into  the  following  compact : 

"  1st.  Peace  and  friendship  shall  be  for  ever  maintained  between 
the  parties  to  this  compact,  and  between  their  respective  citizens. 

"  2d.  Revenge  shall  not  be  cherished,  nor  retaliation  practised  foi 
offences  committed  bj  individuals. 

"  3d.  To  provide  for  the  improvement  of  our  people  in  agriculture 
manufactures,  and  other  domestic  arts,  adapted  to  promote  the  com 
fort  and  happiness  of  our  women  -and  children,  a  fixed  and  perma 
ncnt  location  on  our  lands  is  an  indispensable  condition.  In  order 
therefore,  to  secure  those  important  objects,  to  prevent  any  futun 
removal,  and  to  transmit  to  our  posterity  an  unimpaired  title  to  landi 
guarantied  to  our  respective  nations  by  the  United  States,  w< 
hereby  solemnly  pledge  ourselves  to  each  other,  that  no  nation,  parti 
to  this  compact,  shall,  without  the  consent  of  all  the  other  parties 
cede,  or  in  any  manner  alienate  to  the  United  States  any  part  oi 
their  present  territory. 

"  4th.  If  a  citizen  of  one  nation  commit  wilful  murder,  or  othe 
crimes,  within  the  limits  of  another  nation,  party  hereto,  he  shall  b 
subject  to  the  same  treatment  as  if  he  were  a  citizen  of  that  nation 
In  cases  of  property  stolen,  or  taken  by  force  or  fraud,  the  property 
if  found,  shall  be  restored  to  the  owner ;  but  if  not  found,  the  coe 
"victed  person  shall  pay  the  full  value  thereof. 

"  5th.  If  a  citizen  of  any  nation,  party  to  this  compact,  shall  con 
mit  murder  or  other  crime,  and  flee  from  justice  into  the  territor 
of  any  other  party  hereto,  such  criminal  shall,  on  demand  of  th 
principal  chief  of  the  nation  from  which  he  fled,  (accompanied  wit 
reasonable  proof  of  his  guilt,)  be  delivered  up  to  the  authorities  o 
the  nation  having  jurisdiction  of  the  crime. 

"  6th.  We  hereby  further  agree,  that  if  any  of  our  respective  cit: 
zens  shall  commit  murder  or  other  crime  upon  the  person  of  any  sue! 
citizen  in  any  place  beyond  the  limits  of  our  several  territories,  th 
person  so  offending  shall  be  subject  to  the  same  treatment  as  if  th 
offence  had  been  committed  within  the  limits  of  his  own  nation. 

"  7th.  Any  citizen  of  one  nation  may  be  admitted  to  citizenshij 
m  any  other  nation,  party  hereto,  by  the  consent  of  the  proper  au- 
thorities of  such  nation. 
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"8th.  The  use  of  ardent  spirits  being  a  fruitful  source  of  crime 
and  misfortune,  we  recommend  its  suppression  within  our  respective 
limits ;  and  agree  that  no  citizen  of  one  nation  shall  introduce  them 
into  the  territory  of  any  other  nation,  party  to  this  compact." 

The  foregoing  compact  was,  however,  only  signed  by  two  or  three 

tribes  ;  it  was  something  new  to  the  delegates,  and  a  project  they  did 

not  feel  authorized  to  act  upon  without  consulting  their  respective 

constituents;  each  delegation  was  furnished  with  a  copy  for  future 

deliberation  and  action. 

Although  the  council  failed  in  its  main  object,  we  doubt  not  that 
mucH  good  will  result  from  the  commingling  of  so  many  different 
tribes,  who  have  often  been  arrayed  against  each  other  in  deadly 
strife,  upon  the  immense  plains  which  supplies  most  of  them  with 
the  means  of  subsistence. 

During  the  whole  session  the  utmost  good  feeling  and  harmony 
prevailed;  the  business  was  brought  to  a  close  at  sundown,  after 
^hich  the  various  tribes  joined  in  dancing,  which  was  usually  kept 
*P  to  a  late  hour. 


28. 

THREE  CHEROKEE  LADIES. 

(Painted  1842.) 

29. 

TWO  CHEROKEE  GIRLS. 

(Painted  1842.) 

30. 

CADDO  COVE,  CADDO  CREEK,  ARKANSAS. 

(Painted  184:$.) 

^i   ^°^V\  P.  M.  Butler  and  party  on  their  return  from  council  with 
^ild  Indians. 

31. 

^lEW  OP  THE  ARKANSAS  VALLEY  FROM  MAGAZINE 

MOUNTAIN. 

(Painted  1844.) 
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32. 

NATURAL  DAM  IX  CRAWFORD  COUNTY,  ARKANSAS. 

(Painted  1844.) 

33. 

VIEW  OF  DARDANELLE  ROCK  ON  THE  ARKANSAS. 

(Painted  1844.) 


CHICKASAW. 


34. 

ISH-TON-NO-YES,  or  JAMES  GAMBLE. 

(rainted  1843.) 

Chickasaw  Interpreter.     A  young  man  of  education,  and  speaks 
English  fluently. 
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These  people  formerly  owned  and  occupied  a  large  tract  of  land 
in  Michigan,  and  have  by  treaty  stipulations  been  removed  west  of  * 

the  Mississippi ;  they  are  at  present  located  on  the  Missouri,  in  the  J 

vicinity  of  Council  Bluffs.     A  portion  of  them  raise  some  corn  and  a  *^*^>^ 

few  vegetables,  but  do  not  cultivate  the  soil  to  any  great  extent  ^> 

They  are  supposed  to  have  originally  belonged  to  the  Chippew  ^J""***^^^ 
family,  as  their  language,  manners,  and  customs  bear  a  similarly,^  ^^  **t 
to  them.  ^  ^^^r** 
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W  35. 

r  WA-BON-SEH,  or  THE  WHITE  SKY. 

(Pointed  Jane,  1843.) 

Principal  Chief  of  the  Prairie  Band  of  Potowatomies,  residing  near 
^uncil  Bluffs.     This  chief  is  a  bold  and  sagacious  warrior,  but  pos- 
sesses no  merit  as  an  orator;   his  will  is  submitted  to  his  people 
trough  his  speaker,  a  man  possessed  of  great  powers  of  oratory. 

Many  of  his  war  exploits  are  of  a  thrilling  and  exciting  nature ; 
*>ut  the  want  of  room  compels  us  to  restrict  ourselves  to  one  or  two 
x**stances  only  of  his  firmness  and  bold  daring. 

Some  years  since,  a  war-party  of  Osages  visited  their  country  and 
^^e  an  unexpected  attack  upon  them,  killing  many  of  their  war- 
rio's  and  escaping  with  their  scalps.  Immediate  retaliation  was  out 
°*  the  question.  Years  passed  away,  during  which  time  many  of  his 
I>eople  died  with  the  small-pox  and  intemperate  use  of  whiskey, 
**e*"eby  reducing  his  warriors  to  a  mere  handful.  Notwithstanding 
**is  dire  calamity,  Wabonseh  still  cherished  that  spirit  of  revenge 
s*^  <lear  to  an  Indian's  heart,  and  determined  to  avenge  the  death  of 
people. 
e  accordingly  collected  a  small  party,  visited  the  Osage  country, 
made  a  descent  upon  one  of  their  villages,  which  contained  triple 
J^^i^  own  number  of  warriors.  Nothing  daunted,  he  determined  to 
«3  an  attack.  They  consequently  secreted  themselves  in  the 
1£^libourhood,  and  waited  the  approach  of  night.  It  was  dark  and 
.  ^->x^^iy,  and  well  suited  to  their  purposes.  A  spy  was  despatched  to 
*^*"Xi  the  position  of  their  enemies,  with  orders  to  return  to  camp 
*-*^*xi  the  Osages  were  slumbering.  About  midnight  he  made  his 
ranee,  bringing  the  intelligence  that  all  was  quiet.  Wa-bon-seh 
his  party  made  their  way  to  the  village,  crept  upon  the  war. 
^  *"s  who  lay  sleeping  around  the  embers  of  their  camp-fires,  uncon- 
**>iis  of  the  fate  that  awaited  them.  At  a  signal  from  the  chief  the 
of  death  commenced ;  those  who  escaped  this  fate  were  aroused 
'the  noise,  and  fled  in  terror, 
^^a-bon-seh,  having  been  successful  in  procuring  the  scalps  of  seve- 
of  their  warriors,  did  not  pursue  them,  but  set  fire  to  their  lodges, 
made  good  his  retreat.  At  sunrise  they  were  far  on  their  way 
>ards  their  homes. 
-*  his  man  was  in  attendance  at  the  great  international  council  held 
-**h-le-quah,  in  the  Cherokee  nation,  during  the  month  of  June, 


His 
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1843.  Shortly  after  his  arrival  he  entered  the  camp  of  his  old  ene- 
mies, the  Osages.  The  old  chief,  Black  Dog,  and  some  six  of  his 
warriors  were  seated  upon  the  ground,  husily  engaged  in  mending 
their  moccasins,  and  did  not  for  some  time  perceive  him.  After  main- 
taining silence  for  some  time,  and  gazing  upon  the  time  worn  visage 
of  the  Osage  chief,  he  asked  him,  through  the  interpreter,  if  he  recol- 
lected the  facts  above  alluded  to.  Black  Dog  replied,  that  he  re- 
membered the  circumstance  well ;  he  then  told  him  that  he  was  the 
warrior  who  led  the  party  upon  that  occasion.  Black  Dog  and  his 
party  immediately  sprang  to  their  feet,  and  each  in  his  turn  shook 
the  venerable  chief  by  the  hand,  and  assured  him  that  hereafter  they 
would  be  firm  and  lasting  friends.  The  pipe  of  peace  was  then  lit, 
and  they  sat  down  to  enjoy  a  friendly  smoke. 

This  little  circumstance  tends  to  show  the  friendly  feeling  that 
existed  among  the  several  tribes  assembled  upon  that  occasion. 

"  In  1812,  he  and  his  tribe  were  among  the  allies  of  Great  Britain, 
and  actively  engaged  against  the  United  States.  But  at  the  treaty 
held  at  Greenville,  in  1814,  he  was  one  of  those,  who,  in  the  Indian 
phrase,  took  the  seventeen  fires  by  the  hand  and  buried  the  toma- 
hawk. He  has  ever  since  been  an  undeviating  friend  of  the  Ameri- 
can government  and  people. 

"  He  was  one  of  the  chiefs  who  negotiated  the  treaty  of  the  Wa- 
bash in  1836.  At  the  close  of  the  treaty,  and  while  encamped  on 
the  bank  of  the  river  near  the  spot  where  the  town  of  Huntingdon 
now  stands,  he  engaged  in  a  frolic,  and  indulged  too  freely  in  ardent 
spirits.  A  mad  scene  ensued,  such  as  usually  attends  a  savage  revel, 
in  the  course  of  which,  a  warrior  who  had  the  station  of  friend  or  aid 
to  Wa-bon-seh,  accidentally  plunged  his  knife  deep  in  the  side  of  the 
chief.  The  wound  was  dangerous,  and  confined  him  all  winter ;  but 
Gen.  Tipton,  then  agent  of  our  government  in  that  quarter,  having 
kindly  attended  to  him,  he  was  carefully  nursed,  and  survived.  His 
sometime  friend,  fearing  that  he  might  be  considered  as  having  for- 
feited that  character,  had  fled  as  soon  as  he  was  sober  enough  to  be 
conscious  of  his  own  unlucky  agency  in  the  tragic  scene. 

"  Early  in  the  spring,  Gen.  Tipton  was  surprised  by  a  visit  from 
Wa-bon-seh,  who  came  to  announce  his  own  recovery,  and  thank  the 
agent  for  his  kindness.  The  latter  seized  the  occasion  to  effect  a  n 
conciliation  between  the  chief  and  his  fugitive  friend,  urging  upon 
the  former  the  accidental  nature  of  the  injury,  and  the  sorrow  and 
alarm  of  the  offender.    Wa-bon-seh  replied  instantly,  '  You  may  send 
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to  him  and  tell  him  to  come  back — a  man  that  will  run  off  like  a  dog 
with  his  tail  down,  for  fear  of  death,  is  not  worth  killing.  I  will  not 
hart  him/    We  are  pleased  to  say  he  kept  his  word." — McKinney. 


36. 

OP-TE-GEE-ZHEEK,  or  IIALF-DAY. 

(Painted  June,  1843.) 

Principal  Speaker  and  Counsellor  of  the  Potowatomies.     This  man 
w  justly  celebrated  for  his  powers  of  oratory.     By  his  dignity  of 
manner,  and  the  soft  and  silvery  tones  of  his  voice,  he  succeeds  ad- 
mirably in  gaining  the  most  profound  attention  of  all  within  hearing. 
At  the  council  which  he  attended  in  the  Cherokee  nation  he  attracted 
oniyersal  attention,  both  from  his  eloquence  and  the  singularity  of 
his  dress,  the  style  bf  which  he  probably  obtained  from  the  Catholic 
nussionarics  residing  upon  the  frontier. 

3*. 

NA-SWA-GA,  or  THE  FEATHERED  ARROW. 

(Painted  1843.) 

Principal  Chief  of  a  band  of  Potowatomies,  residing  on  the  waters 
of  lafcfcle  Osage  River ;  he  is  distinguished  as  a  bold  warrior. 
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38. 

THOMAS  HENDRICK. 

(Painted  1843.) 

1?         — ^rfCiPAL  Chief  of  the  Stockbridges.     Of  this  tribe  but  few  are 


w**^^, and  they  have  united  themselves  with  the  Delawares,  with 
j£        **i  they  cultivate  the  soil  in  common.     This  man  speaks  good 
^5*4sh,  and  is  very  affable  in  his  manners. 
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MUNSEES. 


39. 

JIM  GRAY. 

(Painted  1343.) 

Principal  Chief  of  the  Munsees,  a  small  tribe  residing 
Dela  wares. 


OTTAWAS. 


40. 

SIIAB-A-NEE. 

(Painted  1843.) 

An  Ottawa  Chief.  This  man  is  well  known  throughout  tl 
ern  part  of  Michigan  and  Illinois,  his  people  having  forme 
pied  and  owned  the  soil  in  that  region.  During  the  late  wa 
one  of  the  most  prominent  actors,  and  one  of  Tecumseh's  co 
and  aides-de-camp.  He  says  he  was  near  Tecumseh  when 
and  represents  him  as  having  been  stabbed  through  the  b 
a  bayonet,  by  a  soldier :  he  seized  the  gun  with  his  left  han 
his  tomahawk,  and  was  about  to  despatch  him,  when  an  offic 
ing  a  chapeau  and  riding  a  white  horse,  approached  him. 
pistol  from  his  holster,  and  shot  him.  He  and  the  remainin 
his  people  reside  with  the  Potowatomies,  near  Council  Bluffi 
Missour. 
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CHIPPEWAS. 


41. 

SAUSH-BUX-CUM,  or  BEAVER  DRAGGING  A  LIMB. 

(Painted  1843.) 

-A.  Chippewa  Chief.  This  man  is  chief  of  a  small  band  of  Chip- 
JfcWas,  residing  in  the  Potowatomie  country ;  these  are  more  advanced 
10  civilization  than  those  living  on  the  Northern  Lakes ;  they  are  not 
1111  "fee  the  Potowatomies  in  their  manners  and  customs. 
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■^Hi  history  of  this  once  powerful  tribe  is  recorded  in  the  early 

8fct,tle ments  of  Pennsylvania,  New  Jersey,  Delaware,  Ohio,  Indiana, 

m**    Illinois.     There  is  perhaps  no  tribe  who  have  been  more  en- 

cyoacfcgcl  upon  by  the  whites,  or  who  have  more  manfully  resisted 

^llized  invasion,  as  they  have  been  forced  from  the  graves  and  hunt- 

£ "grounds  of  their  forefathers,  than  the  Dela wares.     They  now 

.  UPJ  a  small  tract  of  country  west  of  the  Missouri  river,  and  sub- 

8lst  *>v  cultivation. 


A  S^laware  Chief. 


42. 

CAPT.  KETCHUM. 

(Painted  1843.) 


l^elaware  Chief. 


43. 

SECOND  EYE. 

(Painted  1843.) 
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44. 

RO-KA-NOO-WHA,  thb  LONG  TRAVELLER. 

(Painted  1843.) 

Commonly  called  Jim  Second  Eye,  Head  War-Chief  of  the  Dei 
wares. 

Some  years  since,  a  small  band  of  Delawares,  while  on  a  hunti 
and  trapping  expedition  on  the  Upper  Missouri,  were  surprised  bj 
large  party  of  Sioux,  who  fell  upon  them  and  murdered  all  but  o 
of  the  party,  who  succeeded  in  making  good  his  escape  and  return 
to  his  people.  Second  Eye  immediately  started  with  a  small  foi 
to  avenge  the  death  of  his  warriors ;  after  travelling  several  wee) 
they  fell  in  with  the  identical  party  who  committed  the  depredatk 
The  Sioux,  anticipating  an  attack,  retreated  to  a  deep  ravine 
the  mountains  in  order  to  defend  themselves  more  advantageous 
Second  Eye,  perceiving  the  many  disadvantages  under  which 
laboured,  but  having  an  indomitable  spirit,  determined  to  sunnon 
all  obstacles,  and  obtain  that  vengeance  which  the  death  of  1 
warriors  loudly  called  for.  He  waited  until  all  was  quiet  within  t 
ravine,  raised  the  war-whoop,  rushed  madly  upon  them,  and  m 
sacred  the  whole  party ;  he  having  with  his  own  hands  cut  off  1 
heads  of  sixteen  Sioux,  which  he  threw  to  his  warriors  to  scalp. 

He  speaks  some  English,  and  is  frequently  employed  by  the  Uni 
States  and  Texas  as  a  "  runner"  to  the  wild  Indians,  with  whom 
carries  on  a  very  successful  trade.     He  derives  his  name  of  Lc 
Traveller  from  the  fact  that  he  has  crossed  the  mountains  to  Oreg 
and  has  visited  Santa  F6,  California,  and  the  Navahoe  Village. 

45. 

AH-LEN-I-WEES. 

(Painted  1843.) 

A  Delaware  Warrior  of  distinction  in  his  tribe. 

46. 

CAPT.  McCALLAH. 

•  (Painted  1843.) 

Principal  Chief  of  the  Texan  Delawares.  This  man  is  very  it* 
ontial  among  his  people ;  he  also  exerts  a  great  influence  over  1 
wild  Indians,  and  his  presence  is  considered  indispensable  at 
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^Kmcilfl  convened  either  by  the  United  States  or  Texas,  for  the  pur- 
of  negotiating  treaties. 

4T. 

PA-CON-DA-LIN-QUA-ING,  or  ROASTING  EARS. 

(Painted  1843.) 

Second  or  Assistant  Chief  of  the  Texan  Delawares,  and  Principal 

r  and  Councillor. 

The  following  is  the  interpretation  of  a  speech  he  made  at  a  coun- 

Cl*    on  the  river  Brasos,  called  by  the  government  of  Texas,  and  to 

**ich  council  Gov.  P.  M.  Butler  was  sent  as  commissioner  on  the 

of  the  United  States,  to  assist  the  Texan  commissioners  in  mak- 

5  a  treaty  with  the  wild  Indians : — 

€€  Friends  :  I  am  much  pleased  to  meet  you  here  at  this  hour 

tbe  morning. 

cc  Dear  Brothers :  I  am  rejoiced  to  see  the  course  you  are  pursuing 

t*li is  business.     I  am  likewise  much  pleased  to  hear  that  which 

have  spoken.     Understanding  that  you  were  about  to  enter  into 

business,  and  having  the  welfare  of  my  people  at  heart,  I  now 

ir  before  you.     I  wish  you,  my  friends,  to  endeavour  to  make 

t^^^ce  with  our  red  brothers ;  and  I  pledge  myself  to  aid  and  assist 

all  in  my  power.     It  will  be  very  well  that  you  implicitly  obey 

orders  of  your  chief.     I  do  not  wish  you,  my  friends,  to  notice 

gs  of  little  importance,  but  to  turn  your  attention  to  things  which 

^^serve  it,  and  I  will  act  in  the  same  manner.     The  Great  Spirit  is 

>w  looking  down  upon  us,  and  will  mark  whether  we  are  now  tell- 

Ihe  truth ;  and  if  he  find  we  do,  he  will  cause  the  peace  we  are 

to  make  to  be  religiously  kept. 

My  Friends :  I  wish  to  go  hand  in  hand  with  you.     The  treaty 

it  affect  alike  both  men  and  women ;  and  I  also  tell  you,  that  you 

prevent  your  young  men  from  committing  depredations  on  my 

brothers,  and  I  will  do  the  same  with  mine. 

Gov.  Butler  has  been  sent  here  by  our  great  and  mutual- father, 

e  ^resident  of  the  United  States,  to  witness  the  treaty  we  are  about 

e**ter  into.     Let  this  not  be  children's  play,  but  as  men  who  are 

^fttiined  on  entering  into  the  firm  bonds  of  friendship  and  peace. 

°r  the  present  I  have  but  little  to  say,  but  what  I  have  spoken  iff 

*^°»  and  it  came  from  my  heart.     While  I  stand  in  the  midst  of 

18  assemblage,  I  am  at  a  loss  for  words  to  express  my  ideas.     If  on 

***  therefore  excuse  me  for  the  present" 

3 


€€ 
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WEEAHS. 


48. 

WAH-PONG-GA,  or  THE  SWAN. 
(Painted  1843.) 

Principal  Chief  of  the  Weeahs.  Once  a  powerful  tribe,  bat 
reduced  to  the  small  number  of  two  hundred  warriors.  They 
merly  resided  in  Indiana,  and  are  at  present  located  with  the  Pia 
shawB,  about  forty  miles  south  of  Fort  Leavenworth,  on  the  Misa 


SHAWNEES. 


The  history  of  this  once  powerful  tribe  is  so  closely  oonnc 
with  that  of  the  United  States  in  the  revolutionary  and  last 
that  it  is  pretty  well  understood.     They  formerly  occupied  the  s 
of  Pennsylvania  and  New  Jersey,  and  for  many  years  past  a  pai 
the  states  of  Indiana  and  Ohio. 

They  now  occupy  a  rich  tract  of  country  west  of  the  Mist 
River,  enjoying  all  the  comforts  of  a  civilized  life. 

49. 

QUAH-GOM-MEE. 

(Painted  1843.) 

Principal  Chief  of  the  Shawnees. 

50. 

SHAC-EE-SHU-MOO. 

(Painted  1843.) 

An  hereditary  Shawnee  Chief. 


* 
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51. 

PAH-QUE-SAH-AH,  or  LITTLE  TECUMSEH, 

(Painted  1843.) 

A  son  of  Tecumseh.  He  has  none  of  the  extraordinary  traits  of 
character  for  which  his  sire  was  celebrated,  and  is  of  very  little  note 
u  his  tribe;  he  was  in  the  battle  in  which  his  father  fell. 


SACS  AND  FOXES. 


52. 

KEOKUK.— HEAD  CHIEF. 
(Painted  May,  1846.) 

"*•  **B  former  residence  of  the  Sacs  was  on  the  banks  of  the  St. 

^*^**ce,  where  they  were  driven  by  the  Six  Nations,  with  whom 

^  °a.Tried  on  a  long  and  bloody  war.     As  they  retired  toward  the 

-      *  *hey  became  embroiled  with  the  Wyandots,  and  were  driven 

""**er  and  farther  along  the  shores  of  the  lakes,  until  they  found  a 

I*°i*ury  resting-place  at  Green  Bay. 

,       "*Jere  they  were  joined  by  the  Musquakees,  (Foxes,)  who,  having 

^  «o  reduced  by  war  as  to  be  unable  to  maintain  themselves  as  a 

p***te  people,  sought  refuge  among  their  kindred.     They  subse- 

?k    ***^5  removed  to  Dlinois  on  Rock  River ;  where,  surrounded  by 

choicest  beauties  of  nature,  it  would  seem  that  a  taste  for  the 

***esque,  a  sense  of  the  enjoyment  of  home  and  comfort,  and  an 

^**t  love  of  country  would  have  been  implanted  and  fostered.     But 

.  ^  no  s^ch  results— and  the  Sacs  of  Illinois  presented  the  same 

*^***eter  half  a  century  ago  which  they  now  exhibit.     They  are 

.    ^§5es  as  little  ameliorated  by  place  or  circumstance  as  the  Coman- 

^^*^or  other  of  the  wild  Prairie  tribes. 

*ti  early  life  he  distinguished  himself  by  killing  a  Sioux  warrioi 


86  SACS  AND  FOXES. 

with  a  spear,  under  circumstances  which  rendered  the  exploit  con- 
spicuous— and  for  which  he  was  feasted. 

"  Shortly  after  this  event,  and  while  Keokuk  was  yet  too  young  to 
he  admitted  to  the  council,  a  rumour  reached  the  village  that  a  large 
body  of  American  troops  was  approaching  to  attack  it.  So  formidable 
was  this  enemy  considered,  that,  although  still  distant,  and  the  object 
of  the  expedition  not  certainly  ascertained,  a  great  panic  was  excited 
by  the  intelligence,  and  the  council,  after  revolving  the  whole  matter, 
decided  upon  abandoning  the  village.  Keokuk,  who  stood  near  the 
entrance  of  the  council-lodge  awaiting  the  result,  no  sooner  heard  this 
determination  than  he  stepped  forward  and  begged  to  be  admitted. 

"The  request  was  granted.  He  asked  permission  to  address  the 
council,  which  was  accorded ;  and  he  stood  up  for  the  first  time  to 
speak  before  a  public  assemblage. 

"  Having  stated  that  he  had  heard  with  sorrow  the  decision  of  his 
elder  brethren,  he  proceeded,  with  modesty,  but  with  the  earnestness 
of  a  gallant  spirit,  to  deprecate  an  ignominious  flight  before  an  enemy 
still  far  distant,  whose  numbers  might  be  exaggerated,  and  whose 
destination  was  unknown. 

"  He  pointed  out  the  advantages  of  meeting  the  foe,  harassing  their 
march,  cutting  them  up  in  detail,  driving  them  back,  if  possible, 
and  finally  of  dying  honourably  in  defence  of  their  homes,  their 
women,  and  their  children,  rather  than  yielding  all  that  was  dear 
and  valuable  without  striking  a  blow.  'Make  me  your  leader/  he 
exclaimed,  Met  your  young  men  follow  me,  and  the  pale-faces  shall  _ 
be  driven  back  to  their  towns.  Let  the  old  men  and  the  women,  and  -I 
all  who  are  afraid  to  meet  the  white  man,  stay  here;  but  let  you 
braves  go  to  battle:  I  will  lead  them.'  This  spirited  address 
vived  the  drooping  courage  of  the  tribe, — the  recent  decision  w; 
reversed,  and  Keokuk  was  appointed  to  lead  the  braves  against  th 
in  traders. 

"  The  alarm  turned  out  to  be  false ;  and  after  several  days'  marc 
it  was  ascertained  that  the  Americans  had  taken  a  different  courses 
But  the  gallantry  and  eloquence  of  Keokuk,  in  changing  the  pusiJf^i 
lanimous  policy  at  first  adopted,  his  energy  in  organizing  the  exped: 
tion,  and  the  talent  for  command  discovered  in  the  march,  placed 
in  the  first  rank  of  braves  of  the  nation. 

"  The  entire  absence  of  records,  by  which  the  chronology  of  eve 
might  be  ascertained,  renders  it  impossible  to  trace,  in  the  order 
their  date,  the  steps  by  which  this  remarkable  man  rose  to  the 
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place  of  his  Dation,  and  acquired  a  commanding  and  permanent  influ- 
ence over  hia  people. 

"  Keokuk  is  in  all  respects  a  magnificent  savage.  Bold,  enter- 
prising, and  impulsive,  he  is  also  politic,  and  possesses  an  intimate 
knowledge  of  human  nature,  and  a  tact  which  enables  him  to  bring 
th.e  resources  of  his  mind  into  prompt  operation.  His  talents  as  a 
Hilary  chief  and  civil  ruler  are  evident  from  the  discipline  which 
among  his  people. 
This  portrait  was  painted  in  the  spring  of  1846,  on  the  Kansas 
,  where  he,  with  his  people,  were  temporarily  residing  after 
removal  from  the  Desmoines  River. 
*€  He  said  he  had  been  painted  before,  when  he  was  a  young  man, 
they  had  represented  him  as  a  war-chief,  but  that  he  was  now  an 
xnan,  and  wished  to  be  painted  with  his  peace-pipe." — Mc Kinney. 

53. 

SAC  CHIEF,  AND  FOX  BRAVE. 

(Painted  May,  1846.) 

54. 

KEP-PEO-LECK,  or  RED  WOLF. 

(Painted  May,  1846.) 

55. 

SAC  WAR  CHIEF,  IN  WAR  PAINT. 
(Painted  May,  1846.) 

WIFE  AND  DAUGHTER  OF  BLACK  HAWK. 

(Painted  May,  1842.) 

5*. 

MEDICINE  DANCE  OF  THE  SACS. 

(Painted  May,  1846.) 

9 

The  Medicine  Dance  of  the  Sacs  is  performed  once  every  year,  foi 
He  purpose  of  initiating  the  mystery  or  medicine-men  into  this  sacred 
^^astom  of  their  tribe. 
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On  this  occasion  the  spirits  of  all  who  have  died  through  the  yei 
(or  since  the  holding  of  their  annual  ceremony)  are  relinquished  * 
the  Great  Spirit;  and  notwithstanding  months  may  have  elapsed  sin< 
death,  the  great  principle  of  life,  the  spirit  which  never  dies,  do* 
not  wing  its  flight  to  the  land  of  the  happy  hunting-grounds  until 
is  set  free  by  the  potent  charm  of  the  medicine-man. 

The  names  of  the  deceased  are  called  out,  when  the  father  or  oth 
near  relative  steps  forward,  and  in  a  long  speech  relates  the  war 
other  exploits  which  distinguished  him  through  life.  The  chiefs  ai 
relatives  endorse  the  recital  with  hearty  grunts  of  approbation,  ai 
the  spirit,  having  been  previously  prepared  with  provisions  for  h 
journey,  is  supposed  to  leave  the  body. 

The  lodge  consecrated  to  these  mystic  rites  is  made  of  rush-mat 
stretched  over  poles  in  the  form  of  an  arch,  and  fifty  feet  in  lengt 
Appemus,  the  chief  physic-maker,  and  his  assistants,  attired  in  t 
robes  of  their  office,  dance  through  the  lodge,  holding  in  both  han* 
in  an  horizontal  position,  a  highly  ornamented  otter-skin  medich 
pouch.  In  the  dance,  the  otter-skin  is  made  to  imitate  the  anima~ 
represents,  and  with  its  nose  to  the  ground,  and  carefully  up 
sides  of  the  lodge,  as  in  the  act  of  scenting  any  thing  that  may  af9 
the  charm  of  his  medicine  or  offend  the  Great  Spirit.  The  cIm: 
seated  in  the  lodge  are  often  obliged  to  move  their  seats,  as 
sagacious  animal  continues  to  scent  the  ground  upon  which  tl 
sit,  as  if  suspecting  that  something"  might  be  concealed. 

The  dance  is  continued  in  a  careful  manner  until  the  lodge 
thoroughly  examined.  During  this  part  of  the  ceremony,  the  squaw 
gaily  clad  in  embroidered  dresses,  are  arranged  around  the  interi 
of  the  lodge,  facing  the  centre,  and  dancing  sideways  in  slow  an 
measured  step,  in  time  to  the  drum,  which  they  accompany  wifl 
their  voices.  After  the  medicine-men  are  satisfied  with  the  otter 
scenting  of  the  lodge,  they  deposit  their  medicine-bags  upon  th 
ground,  and,  apparently  overcome  with  their  efforts,  fall  prostrate 
writhing  as  if  in  great  bodily  pain ;  placing  their  hands  on  differeo 
parts  of  the  body,  as  the  pain  shifts  from  limb  to  limb,  until,  ovei 
come  by  a  severe  fit  of  coughing,  they  vomit  a  white  bean.  Wit! 
this  magical  bean  they  perform  wonderful  cures  and  all  the  supei 
stitious  rites  of  their  profession  on  this  occasion. 

All  the  medicine-men  having  procured  the  bean  in  like  mannes 
they  take  their  medicine-bags,  and  with  the  bean  in  the  palm  of  tl 
hand  proceed  around  the  lodge,  and  exhibit  it  to  the  chiefs  and 
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riors,  who  give  evident  signs  of  satisfaction  by  emphatic  grants  of 

approbation.     The  bean  is  then  put  in  the  medicine-pouch  and 

held  in  the  manner  before  described,  and  the  dance  continued  with 

more  rapidity  and  energy,  the  performers  making  a  low  grumbling 

sound!  in  imitation  of  the  animals  whose  skins  they  hold.     This  is 

continued  some  minutes  with  a  spirited  step  and  action  of  the  figure, 

when  they  commence  shooting  the  bean  from  the  medicine-pouch  at 

th.&  chiefs  and  braves,  and  sometimes  at  the  medicine-men  assisting 

***    tie  ceremony,  who  immediately  fall,  and  in  writhing  contortions 

of   tlie  limbs  and  face  vomit  the  bean,  and  resume  their  seats  or 

in  the  dance. 

Tie  ground  is  sometimes  covered  with  prostrate  figures,  uttering 

and  groans  of  pain,  mingling  with  their  wild  chants  and  mono- 

U8  drum,  forming  a  scene  as  wild  and  interesting  as  it  was  curi- 

and  novel 

is  part  of  the  ceremony  continued  about  one  hour,  and,  like  all 
religious  rites,  was  conducted  with  great  solemnity.   The  ground 
O'ond  the  lodge  was  crowded  with  visitors  from  three  Sacs  villages, 
some  eight  hundred  were  witnessing  the  grand  fete, 
t  this  time,  the  guard,  composed  of  some  sixty  of  Keokuk's  prin- 
braves,  dressed  in  their  war-paint,  and  wearing  all  their  trophies 
t^he  battle  and  chase,  armed  with  spears,  war-clubs,  and  bows,  and 
^■^oiinted  on  their  favourite  horses,  painted  and  decorated  with  feathers, 
e  charging  madly  around  the  medicine-lodge,  putting  to  flight 
of  women  and  children, 
^he  principal  war-chief  approached  the  mouth  of  the  medicine-lodge 
related  his  war  exploits,  the  number  of  scalps  he  had  taken  to 
et**Uie  him  to  the  honour  of  the  post  he  occupied  as  chief  brave  and 
0xie  of  the  guards  of  the  medicine-lodge. 

-^ppemus,  his  squaw,  and  a  young  warrior,  and  several  medicine- 

©f  lesser  attainments  in  the  mystical  rites,  danced  slowly  around, 

r^***.    heads  inclined  towards  the  ground,  halting  at  the  end  of  the 

.^^f^e,  speaking  with  great  energy  and  spirit  of  the  virtues  and  hero- 

^***    of  the  persons  of  his  town  who  had  died  the  past  year,  and  more 

f*a*^i<mlarly  of  his  son  (a  young  warrior)  and  daughter,  saying  that 

.e  **w  yielded  them  to  the  Great  Spirit,  and  wishing  them  a  pleasant 

***ney  on  the  white  path  to  the  happy  hunting-grounds. 

-^lis  wife  and  a  young  brave  were  then  prepared  for  initiation  in 

^     mysteries  of  medicine-lodge.     They  first  spread  down  upon  the 

"**ad  a  piece  of  broadcloth  and  calico ;  the  squaw  and  brave  were 
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then  placed  in  a  kneeling  posture  on  one  end  of  tks  cloth  to  i .  .dive 
the  medicine.  The  medicine-men  commence  their  dance  on  the  op- 
posite end  of  the  cloth — slowly  at  first — hut  as  they  approach  their 
subjects  they  become  more  energetic,  and  when  within  a  few  feet  of 
them,  they  shoot  them  with  the  magical  bean — they  fall  senseless 
and  lifeless.  The  medicine-men  rub  them  with  their  medicine-bags, 
breathe  in  their  faces,  and  chafe  their  limbs  until  they  are  partially 
restored.  They  are  then  denuded  of  their  clothes,  and  rapped  in  the 
cloth  upon  which  they  knelt,  in  which  they  remain  until  the  bean  is 
vomited  up,  which  is  exhibited  to  the  chiefs.  They  are  then  dressed 
in  a  new  suit,  and  the  same  scene  again  performed  upon  other  sub- 
jects; after  which,  a  general  dance  comes  off,  in  which  all  take  a 
part.  Then  follows  the  feast.  The  guests  are  invited  by  the  pre- 
sentation of  a  short  stick,  marked  with  devices.  Being  a  medicine- 
man, I  had  the  honour  of  participating  in  this  part  of  the  ceremony. 

58. 

THE  CHIEFTAIN'S  GRAVE. 

(Painted  Jan.  1851.) 

A  form  of  burial  practised  by  many  tribes  inhabiting  the  borders 
of  Missouri  and  Iowa. 


BLACK-FOOT. 


59. 

FLIGHT  OF  A  MOUNTAIN  TRAPPER. 

(Painted  1851.) 

The  flight  of  a  Mountain  Trapper  from  a  band  of  Black-Foot 
Indians,  constitutes  an  incident  in  the  life  of  Capt.  Joe  Meek,  the 
present  marshal  of  Oregon  Territory.  He  was  a  native  of  Ohio,  and 
early  in  life  enlisted  in  the  service  of  the  American  Fur  Company  as 
a  trapper;  in  which  service  he  spent  eighteen  years  in  the  Rocky 
Mountains. 
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This  picture  represents  one  of  the  many  thrilling  incidents  in  his 
life,  characteristic  of  the  trapper  and  pioneer.     Finding  himself  pur- 
wed  by  a  large  party,  he  hoped,  by  the  aid  of  a  well-bred  American 
horse,  to  escape  a  personal  encounter;  but  the  Indians,  taking  advan- 
tage of  the  broken  country,  soon  overtook  him,  and  were  showering 
toeir  arrows  at  him  while  in  full  pursuit,  using  their  horses  as  a 
'fo'eld.     Joe,  reserving  his  fire  for  a  favourable  moment,  selected  the 
**N5hief  who  was  foremost,  and,  with  well-directed  aim,  hit  both 
4°toe  and  rider,  which  caused  them  to  abandon  the  pursuit. 
m   »oe  was  one  of  the  early  pioneer  residents  of  Oregon,  and  one  of 
19  &Bt  representatives  under  the  provisional  government. 

60. 

THE  TRAPPER'S  ESCAPE. 


(Painted  1851.) 

station  at  his  lucky  escape. 


oe  *s  seen  in  the  middle  ground  of  the  picture,  waving  his  gun  in 


61. 

-FOOT  INDIANS  IN  AMBUSH,  AWAITING  THE 
APPROACH  OF  AN  EMIGRANT  PARTY. 

(Painted  1852.) 

X^osition  characteristic  of  Indian  warfare. 


OSAGES. 


ip»         x^rritory  of  this  tribe  adjoins  that  of  the  Cherokees. 


^j     ^r     cultivate  some  corn,  but  depend  mostly  upon  the  chase  for 

g^j'^^ce,  and  repel  all  attempts  towards  civilization.  The  influence 

^^      ^   CDver  their  neighbours,  the  Cherokees  and  Creeks,  by  the  in- 

cj   x       **>u  of  missionary  and  civilized  arts  among  them,  has  but  little 

'With  them. 
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One  admirable  trait  in  their  character  is,  however,  worthy  of 
mark,  viz.  their  aversion  to  ardent  spirits.  Such  is  their  abhor- 
rence of  the  "fire-water/'  as  they  term  it,  that  they  cannot  be 
induced  to  drink  it.  This  may  be  thought  strange,  but  it  is  never- 
theless true.  It  is  generally  supposed  that  all  Indians  are  passion- 
ately fond  of  it,  those  particularly  who  are  brought  more  immediately 
into  contact  with  the  whites.  We  note  this  fact  as  an  exception  to 
the  general  rule. 

They  possess  a  great  passion  for  thieving,  which  they  gratify  upon 
everyoccasion ;  and,  like  the  Spartans,  they  deem  it  one  of  the  at- 
tributes of  a  great  man  to  pilfer  from  his  neighbour  or  friend  and 
avoid  detection.  Any  thing  placed  in  their  possession  they  will  take 
the  best  care  of  and  defend  with  their  lives.  When  called  upon, 
it  will  be  restored ;  but  the  next  instant  they  will  steal  it,  if  they  can 
do  so  without  being  detected. 

Among  the  collection  will  be  found  a  portrait  of  one  of  the  prin- 
cipal chiefs,  and  some  of  his  warriors. 

We  regret  to  say  that  we  have  not  portraits  of  their  women,  but 
shall  endeavour  to  procure  them  at  some  future  period. 

62. 

TECHONG-TA-SABA,  or  BLACK  DOG. 

(Painted  1843.) 

Principal  Chief  of  the  Osages.  A  man  six  feet  six  inches  in 
height,  and  well  proportioned,  weighing  some  two  hundred  and  fifty 
pounds,  and  rather  inclined  to  corpulency.  He  is  blind  of  one  eye. 
He  is  celebrated  more  for  his  feats  in  war  than  as  a  counsellor ;  his 
opinions  are,  however,  sought  in  all  matters  of  importance  appertain- 
ing to  the  welfare  of  his  people.  The  name  Black  Dog  was  given 
to  him  from  a  circumstance  which  happened  some  years  since,  when 
on  a  war  expedition  against  the  Comanches.  He,  with  his  party, 
were  about  to  surprise  their  camp  on  a  very  dark  night,  when  a  black 
dog,  by  his  continued  barking,  kept  them  at  bay.  After  several  in- 
effectual attempts,  being  repelled  by  the  dog,  Techong-ta-saba  became 
exasperated,  and  fired  an  arrow  at  random,  hitting  him  in  the  head 
and  causing  instant  death.  By  this  name  he  is  familiarly  known  to 
the  officers  of  the  army  and  white  traders  in  that  section  of  country. 

In  the  latter  part  of  the  summer  of  1843,  a  party  of  fifteen  Pawnees 
went  on  a  trading  expedition  among  the  Comanches :  having  been 
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prosperous  in  their  enterprise,  and  feeling  themselves  secure  from  the 
attack  of  enemies  on  their  route  homeward,  they  were  induced  to 
barter  most  of  their  guns,  ammunition,  and  a  few  of  their  horses,  of 
which  the  Gomanohes  stood  much  in  need.     They  then  took  their 
departure  homeward.    At  the  Wichetaw  village  they  halted  for  a  few 
darya  to  recruit.     An  Osage,  sojourning  with  the  Wichetaws,  seeing 
tiie  large  amount  of  skins  in  the  possession  of  the  Pawnees,  and  learn- 
their  defenceless  situation,  immediately  mounted  his  horse,  pro- 
homeward,  and  informed  Black  Dog  of  the  facts.   Knowing  the 
the  Pawnees  would  take  on  their  route,  he  immediately  started 
fcla  a  war-party  for  the  point  they  were  expected  to  pass,  on  the 
**eavd  waters  of  Canadian  River,  where  they  lay  in  wait  for  them. 
r«ral  days  elapsed,  during  which  time  they  sent  out  runners  in 
xy  direction  to  give  notice  of  the  approach  of  the  Pawnees.     They 
re  at  last  espied,  wending  their  way  leisurely  along,  unconscious 
their  close   proximity  to  their  deadliest  enemies — their  horses 
en  with  the  fruits  of  months  of  fatigue  and  hardship,  destined  for 
white  trader  in  exchange  for  guns,  ammunition,  and  blankets, 
s  Osages  were  in  active  preparation  for  the  attack.     They  secreted 
-mselves  and  awaited  the  approach  of  the  Pawnees,  when  they 
l^**i«ienly  fell  upon   and   massacred  the  whole   party,  securing  all 
peltries,  horses,  &c.     They  departed  for  their  town  in  savage 
Station  at  the  death  of  their  enemies;  happy  undoubtedly  in  the 
*fcf  that  they  had  done  their  people  good  service,  and  enriched 
Lex**8elves  without  toil. 


63. 

SHU-ME-CUSS,  or  WOLF. 

(Painted  1843.) 

nephew  of  Black  Dog,  and  a  warrior  of  distinction  among  his 
Pie. 

64. 

CROW-SUN-TAH,  or  BIG  SOLDIER. 

(Painted  1843.) 

n  Osage  Chief  and  Brave ;  is  about  seventy  years  of  age,  vigor- 
and  active.     He,  together  with  a  number  of  his  tribe,  were  taken 
ranee  some  years  since  by  an  American  citizen  for  the  purpose 
giving  exhibitions  of  their  various  dances.     After  having  made  a 


to 
of 
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large  sum  of  money  by  the  operation;  he  abandoned  them,  leaving 
them  entirely  destitute  of  money  and  a  protector.  In  this  situation 
they  contracted  disease  incidental  to  the  climate,  and  most  of  them 
died.  La  Fayette,  being  in  Paris,  found  Crow-sun-tah  and  a  woman, 
the  only  survivors,  and  took  them  home  with  him,  treated  them  with 
the  utmost  kindness,  and  finally  sent  them  home  to  the  American 
government,  by  whom  they  were  again  restored  to  their  people  and 
the  quiet  of  their  native  forest.  He  wore  a  medal  presented  him  by 
La  Fayette,  which  he  prizes  above  every  thing  on  earth ;  he  often 
spoke  of  him  and  his  kind  treatment. 

He  was  in  attendance  at  the  large  International  Council  held  at 
Tah-le-quah,  in  the  Cherokee  Nation,  during  the  month  of  June, 
1843,  and  participated  in  the  various  dances  and  amusements  with 
as  much  zest  as  any  of  the  young  warriors.  He  spent  a  week  with  me 
the  following  September.     He  died  during  the  summer  of  1844. 

65. 

NE-QUA-BA-NAH. 

(Painted  1843.) 

An  Osage  Warrior. 

66. 

CHA-PAH-CAH-HA,  or  EAGLE  FEATHER. 

(Painted  1843.) 

An  Osage  Warrior.  His  head-dress  is  composed  of  the  skin  from 
the  head  of  a  buffalo,  with  the  horns  attached. 

6T. 

THE  OSAGE  MIMIC. 

(Painted  1843.) 

This  picture  is  painted  from  an  incident  that  took  place  in  my 
studio  at  Tah-le-quah,  in  the  Cherokee  nation,  during  the  session  of 
the  International  Council,  in  1843. 

I  was  often  absent  for  a  short  time,  sketching,  and  listening  to  - 
the  various  speeches  made  in  council.  My  door  being  of  rather 
rude  construction,  fastened  only  by  a  common  wooden  latch,  all  In- 
dians who  chose  had  free  ingress.  Among  those  who  paid  me 
quent  visits,  was  an  Osage  boy,  about  seventeen  years  of  age,  by 
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flame  of  Wash-oot-sa,  an  hereditary  chief,  possessed  of  an  amiable  dis- 
position and  inquiring  mind.     He  teemed  to  observe  every  thing 
going  on  in  my  studio,  and  would  endeavour  to  imitate  any  thing 
done  by  me.     On  one  occasion  I  had  been  absent  for  a  short  time, 
and  during  the  interim  he  and  one  of  his  companions  sauntered  in; 
and  finding  themselves  alone,  he  concluded  to  try  his  hand  at  painting. 
He  assumed  the  palette  and  brushes,  placed  his  subject  in  a  favour- 
able position,  and  had  made  some  few  chalk-marks  upon  the  canvas, 
wlien  I  entered;  he  immediately  discovered  me,  and,  dropping  the 
paJette  and  brushes  and  pointing  to  the  canvas,  said  it  was  peshee 
bad.     I  endeavoured  to  induce  him  to  return  to  his  work,  but 
purpose. 

e  expressed  a  great  desire  to  learn  English,  and  would  endeavour 
»peat  every  thing  he  heard  spoken,  without  knowing  the  mean- 
***  gg  of  it:  at  every  visit  he  would  ask  me  by  signs  to  count  for  him, 
"^laich  I  would  do,  he  repeating  after  me;  then  he  would  count  in 
own  language  for  me  to  repeat  after  him  in  like  manner.  At 
close  of  the  council,  Mr.  Ross,  Principal  Chief  of  the  Cherokees, 
***<*Oced  him  to  remain  with  him  to  learn  the  English  language;  he 
«  Pw«ver  staid  but  a  short  time ;  for,  hearing  of  a  skirmish  between 
ls  °wn  people  and  the  Pawnees,  he  immediately  left  for  his  own 
_1-Tllltry>  regretting  that  he  had  lost  so  favourable  an  opportunity  of 
[**3gui8hing  himself  as  a  warrior. 

68. 

AN  OSAGE  SCALP-DANCE. 

(Painted  1845.) 

tribes  of  wild  Indians  scalp  their  captives,  save  the  women 
^  **    «^lrildren,  who  are  treated  as  slaves,  until  ransomed  by  the  United 

^^s  Government. 

,     ^***  returning  from  the  scene  of  strife,  they  celebrate  their  victories 

^      ^   scalp-dance.     The  chiefs  and  warriors,  after   having  painted 

e**a  selves,  each  after  his  own  fancy,  to  give  himself  the  most  hideous 

r^l^^arance,  encircle  their  captives,  who  are  all  placed  together. 

*«****■**  stationed,  at  a  tap  on  their  drums,  they  commence  throwing 

.  ue***selves  into  attitudes,  such  as  each  one's  imagination  suggests  as 

^     most  savage,  accompanied  by  yells,  for  the  purpose  of  striking 

Qr  into  the  hearts  of  their  captives. 

-*^lia  picture  represents  the  scalp-dance  of  the  Osages  around  » 
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woman  and  her  child ;  and  a  warrior  in  the  act  of  striking  her  wit! 
his  club,  his  chief  springing  forward  and  arresting  the  blow  wit! 
his  spear. 


QUAPAWS. 


69. 

KI-HIC-CA-TE-DAH,  or  PASSING  CHIEF. 

(Painted  1843.) 

Principal  Chief  of  the  Qnapaws.  Once  a  very  powerful  and 
warlike  tribe,  but  now  reduced  to  a  small  number;  they  reside  with 
the  Senecas.  This  chief  is  represented  by  the  agent  as  being  a  very 
good  man,  and  possesses  the  entire  confidence  of  his  whole  people. 


IOWAS. 


TO. 

WO-HUM-PA,  an  IOWA  CHIEF,  and  the  ARTIST. 

(Painted  1843.) 

It  was  with  much  difficulty  that  I  induced  this  chief  to  sit  for  hii 
portrait.  I  was  anxious  to  paint  one  of  his  warriors  upon  the  samd 
canvas  with  him ;  to  this  he  objected,  saying  that  they  were  no  good, 
and  that  chiefs  only  were  worthy  of  such  a  distinguished  honour; 
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he  insisted  on  being  painted  in  the  act  of  shaking  hands  with  me,  so 
that  when  the  Great  Father  (the  President  of  the  U.  S.)  saw  it,  he 
might  know  that  he  was  a  friend  of  the  white  man.  He  is  a  great 
warrior,  his  arms  bearing  evidence  of  this  fact,  having  been  pierced 
with  halls  and  arrows  in  several  places  from  the  hands  of  the  Sioux. 
He  was  very  particular  as  to  the  correct  imitation  of  the  painting  on 
his  blanket,  which  is  to  him  the  history  of  his  war  exploits.  The 
hands  represent  the  scalps  taken  from  the  heads  of  his  enemies.  I 
toed  repeatedly  to  get  some  of  his  warriors  to  sit,  bat  they  could  not 
fc  induced  to  do  it  without  the  consent  of  their  chief.  Such  was 
toeir  fear  of  him,  that  they  dared  not  enter  my  studio  while  he  was 
Pte8ent  without  his  invitation. 


WlCHETAWS,  or  PAWNEE  PICTS. 


:8  tribe  live  on  the  head-waters  of  Red  River ;  are  similar  in 

tneir-  xnanners  and  customs  to  the  Wacoes.  Caddoes,  and  Comanches ; 

e^  live  in  villages  and  raise  some  corn,  but  depend  mostly  upon  the 

a8^  for  their  subsistence.     They  are  a  small  tribe,  numbering  about 

re^    hundred  warriors,  are  extremely  poor,  and  use  the  bow  and 

BP^^x*,  having  no  fire-arms  among  them. 

KA-SA-ROO-KA,  or  ROARING  THUNDER. 

(Painted  1842.) 

Principal  Chief  of  the  Wichetaws  or  Pawnee  Picts.  This  chief, 
gather  with  his  brother,  visited  the  Cherokee  Nation  in  the  fall  of 

.  °^>  and  remained  until  after  the  close  of  the  International  Council 
J  **ne,  1843.     During  his  stay  he  spent  his  time  with  John  Rons, 

.  e  ^incipal  Chief;  he  spoke  no  English,  and  having  no  interpreter, 
^^Uifested  all  his  wants  by  signs.  He  was  treated  with  the 
°*t  kindness  and  friendship  by  Mr.  Ross,  to  whom  he  became 

a  ****ich  attached.  He  is  painted  as  he  appeared  on  the  morning 
**is  arrival  at  Fort  Gibson  from  the  prairies. 
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T2. 

NASH-TAW,  or  THE  PAINTER. 

(Painted  1842.) 

Second  Chief  of  the  Wichetaws  or  Pawnee  Picts,  and  a  brother  of 
Ka-sa-roo-ka. 

T3. 

RIT-SA-AH-RESCAT,  or  TIIE  WOMAN  OF  THE  HUNT,  and 

BRACES  or  BABY. 

'  (Painted  1842.) 

Wife  of  Nashtaw,  and  Child.  On  the  arrival  of  the  two  chiefs 
and  this  woman  at  Fort  Gibson,  I  took  them  to  my  studio  for  the 
purpose  of  painting  their  portraits.  They  very  willingly  acceded  to 
my  wishes,  and  manifested  by  signs  that  they  wanted  something  to 
eat.  I  accordingly  had  as  much  meat  cooked  as  would  appease  the 
appetite  of  six  men,  which  they  ate  in  a  short  time,  and  then  asked 
for  more.  I  again  procured  about  the  same  quantity,  which,  to  my 
astonishment,  they  also  devoured.  It  was  the  first  meat  they  had 
eaten  for  some  five  or  six  days. 

They  remained  one  day  with  me,  and  then  took  their  departure 
for  Mr.  Ross's. 


CADDOES. 


The  Caddoes  are  one  of  the  many  small  tribes  residing  on  the 
western  borders  of  Texas. 

BIN-TAH,  THE  WOUNDED  MAN. 
(Painted  1843.) 

Principal  Chief  of  the  Caddoes.  He  derived  his  name  from  the  fact 
of  his  having  been  wounded  in  the  breast  by  an  Osage;  he  wean  a 
piece  of  silver  suspended  from  his  nose,  as  an  ornament. 
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TO. 

AH-DE-BAH,  or  THE  TALL  MAN 

(Painted  1843.) 

Second  or  Assistant  Chief  of  the  Caddoes.     Painted  in  the  act  ot 
striking  the  drum. 

T6. 

SE-HIA-AH-DI-YOU,  THE  SINGING  BIRD. 

(Painted  June,  1843.) 

Wife  of  Ah-de-bah,  seated  in  her  tent.     A  view  on  Tiwoccany 
Creek,  Texas. 

nA-DOON-COTE-SAII. 

(Painted  1843.) 

^  Caddo  Warrior. 


ANANDARKOES. 


JOSE  MARIA. 
(Painted  1843.) 

M—  INCIPAL  Chief  of  the  Anandarkoes.     This  chief  is  known  to  the 
-EJ.    ^*<5ans  by  the  name  of  Jose*  Maria,  and  to  the  Caddoes  as  Iesh. 
las  fought  many  battles  with  the  Texans,  and  was  severely 
L**ded  in  the  breast  in  a  skirmish  with  them. 
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WACOES. 


Once  a  powerful  tribe,  living  on  the  Brazos  River,  Texas. 

T9. 

KA-KA-KATISH,  or  THE  SHOOTING  STAR. 

(Punted  1843.) 

Principal  Chief  of  the  Wacoes.  This  man  is  justly  celebrate* 
for  his  powers  of  oratory,  being  probably  one  of  the  greatest  natura 
orators  now  living  among  the  Indians.  At  the  council  held  upon  th 
River  Brazos,  he  was  the  principal  speaker ;  and  by  his  dignity  an< 
grace  of  manner  succeeded  in  gaining  the  attention  and  respect  o 
these  wild  and  untutored  sons  of  the  forest,  whose  implicit  confidenc 
he  enjoys. 

The  following  is  a  copy  of  the  speech  made  by  him  on  that  occt 
sion : — 

"  Brothers  :  I  am  very  glad  to  hear  that  we  have  all  met  hei 
in  friendship  to-day.  Amidst  this  assemblage  I  do  not  wish  to  uttc 
falsehoods,  and  I  believe  that  my  Texan  friend  has  spoken  nothin 
but  the  truth.  The  soil  I  now  stand  upon  was  once  mine ;  it  is  no1 
the  land  of  the  Texans,  and  my  home  is  far  off  in  the  west.  I  ai 
now  here  on  this  soil,  where  in  my  young  days  I  hunted  the  buffal 
and  red  deer  in  peace,  and  was  friendly  with  all,  until  the  Tcxa 
came  and  drove  me  from  my  native  land.  I  speak  the  truth — I  wis 
for  peace  that  shall  last  so  long  as  the  sun  rises  and  sets,  and  th 
rivers  flow.  The  wild-fire  of  war  has  swept  over  the  land,  and  ei 
veloped  my  home  and  people  in  smoke;  but  when  I  return  and  tc 
them  what  I  have  heard,  the  smoke  will  be  dissipated,  and  they  ca 
find  their  way  to  the  council-ground  of  our  white  brothers  of  Te 
and  combine  to  quench  this  fire  that  heats  our  blood  and  impels 
on  to  war.  It  made  my  heart  glad  to  hear  my  Texan  brother  a 
that  lands  and  countries  would  be  given  the  red  men  for  homes,  i 
that  liberty  should  be  granted  for  the  red  men  to  hunt  the  wild 
in  the  forest.  The  chiefs  of  all  tribes  who  dwell  with  me,  an 
beyond,  shall  hear  of  the  true  words  you  have  spoken,  and  they 
not  fail  to  be  pleased.     I  will  bear  your  words  to  the  north. 
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great  captain  to  the  east,  and  my  Texan  friend  can  bear  the  glad 
tidings  to  the  south. 

"  I  have  nothing  else  to  say;  but  I  do  implore  the  Great  Spirit  to 
bear  witness  that  it  is  my  fond  wish  that  war  and  trouble  for  ever 
between  us." 


NATCHITOCHES. 


80. 

CHO-WEE,  or  THE  BOW. 

(Painted  1843.) 

^Bjncipal  Chief  of  the  Natchitoches.     This  man  had  a  brother 
^Ued  by  the  Texans,  some  four  or  five  years  since,  while  on  a  hunt- 
n6  expedition,  whose  death  he  afterwards  avenged  by  taking  the 
ScalPs  of  six  Texans. 


TOWOCCONIES. 


81. 

^ECHE-KA-ROOKI,  or  THE  MAN  WHO  WAS  NAMED  BY 

THE  GREAT  SPIRIT. 
(Painted  1844.) 

**^incipal  Chief  of  the  Towocconies,  and  acknowledged  Chief  of 
**  allied  tribes  of  Texas. 
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82. 

KO-RAK-KOO-KISS. 

(Painted  1814.) 

A  Towoccono  Warrior.  This  man  distinguished  bin 
his  people  by  a  daring  attempt  at  stealing  horses,  in  the 
Fort  Milan,  on  the  western  frontier  of  Texas.  He  sucoee 
ing  the  sentries,  and  had  secured  some  eight  or  ten  bo 
riat,  and  was  making  his  way  to  the  gates  of  the  fort,  n 
discovered  and  fired  upon.  The  night  being  dark,  the  si 
random ;  he  was,  however,  severely  wounded  by  two  ba 
two  sabre  wounds  upon  his  arms,  and  narrowly  escaped  v 
He  is  about  twenty-three  years  of  age,  and  by  this  dar 
won  the  name  and  standing  of  a  warrior  among  his  peopl 


KEECHIES. 


83. 

KO-RAN-TE-TE-DAH,  or  TIIE  WOMAN  WHO  CATC 

SPOTTED  FAWN. 

(Painted  1844.) 

A  Keechie  Woman,  wife  of  Ko-rah-koo-kiss. 

84. 
KOT-TAN-TEEK. 

(Painted  1844.) 

Principal  Chief  of  the  Eeechies. 

85. 

A  BUFFALO  IIUNT. 

(Painted  1845.) 

On  the  South-western  Prairies. 
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COMANCHES. 


A  powerful  and  warlike  tribe,  divided  into  twenty  different  bands. 
Ttay  are  migratory  in  their  habits,  subsisting  upon  buffalo  and  other 
S^e,  with  which  their  country  abounds. 

86. 

POO-CHON-E-QUAH-EEP,  or  BUFFALO-HUMP. 

(Painted  1844.) 

Second  Chief  of  the  Hoesh  Band  of  Comanches,  and  head  war- 
chief  of  all  the  Comanches.     This  chief  was  painted  at  a  council  of 
*he  wild  Indians  on  the  head-waters  of  Bed  River.     The  principal 
ciuef  was  in  mourning  for  the  loss  of  a  son,  and  was  unable  to 
attend  the  council,  and  sent  this  chief  with  the  following  "  talk :" — 
*Wchon-e-quah-cep  stated  in  council,  that  he  had  been  sent  in 
J  Pa-ha-eu-ka,  who  had  spoken  to  him   thus: — "It  has  pleased 
~lle  Great  Spirit  to  visit  me  with  sorrow  and  trouble — I  mourn  the 
088  of  my  only  boy,  who  met  his  death  in  the  war-path.     I  must  cry 
^d  mourn  till  green  grass  grows ;  I  have  burnt  my  lodges,  killed  my 
ules  and  horses,  and  scattered  ashes  on  my  head.     I  can  do  no- 
^^g  during  the  season  of  my  grief ;  but  you,  my  chief,  (addressing 
^o-chon-e-quah-eep,)  I  send  you  afar  off  to  meet  in  council  the  cap- 
^^  from  the  white  nations  of  the  east.   :  You  must  make  peace  with 
^  Nations  and  tribes,  for  I  am  sick  of  hearing  the  cry  of  my  people 
0u*"niDg  the  loss  of  some  relative  killed  in  battle.     Should  you  meet 
**y  Captain  from  Texas,  tell  him  that  we  have  heard  that  the  people 
Texas  believe  that  we  still  hold  many  prisoners  taken  from  their 
11X1  try;  but  such  is  not  the  case,  there  is  but  one,  and  he,  a  young 
***>  has  been  raised  among  us  from  his  infancy,  and  is  now  absent 
u  *■  war-party  against  the  Spaniards.     If  they  believe  not  this  Gtate- 
ex*tj  they  have  permission  to  come  among  us  and  examine  for  them- 
,*Ve8;  an(j  they  shall  como  and  go  freely,  safely,  and  unmolested. 
%  e  have  waned,  waned,  and  waned  beyond  the  memory  of  our  grand- 
^rea-    We  now  desire  to  be  at  peace  with  all  mankind.     We  want 
^^isaion  to  travel  among  the  white  settlements  in  the  east  to  learn 
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the  white  man's  method  of  planting  corn,  and  also  to  seek  foi 
of  our  people  whom  we  have  lost.  I  want  the  chiefs  and  he 
of  all  nations  and  tribes  to  hear  my  talk  and  know  that  it  is  1 
one.  I  want  yon,  my  chief,  to  make  peace  with  all  nations,  a 
that  will  continue  as  long  as  there  is  ground  for  us  to  walk  uj 


87. 

PO-CHON-NAH-SHON-NOC-CO,  o»  THE  EATER  OF  THE  B 

BUFFALO  HEART. 

(Painted  1844.) 

One  of  the  principal  warriors  of  the  Hoesh  Band,  or  E 
Eaters. 

88. 

WIFE  OF  PO-CHON-NAH-SHON-NOC-CO. 

(Painted  1844.) 

89. 

O-HAH-AH-WAH-KEE,  THE  YELLOW  PAINT  HUNTE 

(Painted  1844.) 

Head  Chief  of  the  Ta-nah-wee  Band  of  Comanches. 


90. 

NAH-MOO-SU-KAH. 

(Painted  1844.) 

domanche  Mother  and  Child. 

91. 

A  COMANCHE  DOMESTIC  SCENE. 

(Painted  1844.) 

A  Sleeping  Warrior.     Landscape  on  the  head-waters  of 
River. 
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92. 

A  COMANCHE  GAME. 

(Painted  1844.) 

This  game  is  played  exclusively  by  the  women.  They  hold  in 
their  band  twelve  sticks  about  six  inches  in  length,  which  they  drop 
upon  a  rock ;  the  sticks  that  fall  across  each  other  are  counted  for 
game:  one  hundred  such  counts  the  game.  They  become  very 
much  excited,  and  frequently  bet  all  the  dressed  deer-skins  and  buf- 
falo-robes they  possess. 


PUEBLOS. 


story  of  the  "  Pueblos  of  San  Diego  de  Tesuque,"  and  their 
CUstoni8 — written  by  their  present  chief:— 

The  origin  and  antiquity  of  the  country  and  of  our  first  ancestors 

^   *nany  ages  back.     We  are  wholly  ignorant  of  the  year  and  the 

^**^   'past  by  which  to  regulate  the  history  correctly,  nor  is  my  ability 

^**^xent  to  give  information  of  a  nation  so  ancient. 
T  "VVithout  doubt,  this  nation  from  its  beginning  was  called  Tegua. 

.   ^*^s  a  rude,  infidel  nation,  without  religion — idolatrous,  and  without 
^     observance  of  any  worship ;  but  their  customs  were  extremely 
^^^i  and  agreeable  to  the  inhabitants  of  this  Pueblo. 

^      ^They  were  governed  by  the  cacique  and  a  war  captain,  and  other 

t>      **oipal  men  of  the  Pueblo.     So  good  were  the  customs  which  they 

^^^selves  had  chosen  and  established  for  the  common-weal,  and 

£>      *^h  they  loved  and  embraced  rigorously,  and  with  much  pleasure, 

j         ^  all  were  happy.     Their  crops  were  in  abundance,  all  their  goods 

""^ommon,  and  they  were  favoured  by  the  Almighty  with  union  and 

conduct. 


^  *  They  lived  under  the  rule  of  their  magistrates  and  chiefs 
^%  ^*i  among  themselves,  during  the  first  conquest.  At  that  time 
v^-  ^^  knew  religion,  and  were  Catholics.  In  a  short  time  the  Spa- 
were  driven  from  the  country  to  their  own  land  by  the  Indians, 
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and  in  a  few  years  came  the  second  conquest,  which  remains  perma- 
nent to  this  time. 

"  During  the  preceding  years  they  were  held  in  dislike  by  their 
conquerors.  All  the  Indians  of  the  country  were  under  arms,  and 
despised  and  persecuted  by  the  Spaniards. 

"  This  nation  was  so  warlike  that  the  Spaniards  did  not  find  any 
action  conclusive,  till  a  man  of  much  force,  and  possessing  the  endu- 
rance of  a  nation  which  had  passed  through  many  troubles,  appeared 
in  all  the  manliness  and  energy  of  character  that  can  be  imagined. 
The  gentleman  mentioned  was  a  native  of  the  Pueblo  of  San 
Diego  de  Tesuque — his  name  is  Don  Domingo  Borneo.  This 
great  man  established  a  peace  with  the  Spaniards  for  his  people — a 
peace  wise  and  eternal.  As  to  the  other  Pueblos,  they  again  took 
arms  against  the  Spaniards :  this  Pueblo  was  not  seduced  by  the  other 
Pueblos." 

93. 

JOSE  MARIA  VIGIL  ZUAZO. 

(Painted  1852.) 

94. 

CARLOS  VIGIL,  EX-GOVERNOR  OF  PUEBLO. 

(Painted  1852.) 

95. 

JUAN  ANTONIO  VIGIL. 

(Painted  1852.) 

9o. 

JOSE  AHAYEA. 

(Painted  1852.) 

9T. 

JOSE  DOMINGO  HERURA. 

(Painted  1852.) 
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APACHES. 


aj8  F>x-^datory  tribe  have  no  fixed  home,  but  roam  oyer  a  large 

nt  of     mountainous  country  that  divides  the  waters  of  the  Del 

.1  ^Oi  the  waters  flowing  into  the  Pacific.     Game  is  scarce,  and 

^,,  ."T  ^airi     ^heir  subsistence  by  plundering  the  settlements  of  Sonora, 

a**n^^  and  other  lesser  towns  in  the  Hel  Norte  valley — whence 

.  .  PP  l^r  themselves  with  large  herds  of  cattle,  and  choice  horses, 

0r***»V>le  them  to  retreat  with  rapidity  and  safety. 

98. 

BLACK  KNIFE. 

(Painted  1846.) 

•    ~"^I>*xche  Chief,  reconnoitring  the  command  of  General  Kearney 
on  b*a    **x**rch  from  Santa  Fe  to  California. 

99. 

VIEW  ON  THE  GILA  RIVER. 

(Painted  1851.) 

"^•^oxit  two  miles  from   camp,  our  course  was   traversed  by  a 

***  yellowish-coloured  igneous  rock,  shooting  up  into  irregular 

.  »     ^     and  turrets,  one  or  two  thousand  feet  in  height.     It  ran  at 

-■         Angles  to  the  river,  and  extended  to  the  north  and  south,  in 


<c  Xi  of  mountains,  as  far  as  the  eye  could  reach. 
foi.  ^**ie  of  these  towers  was  capped  with  a  substance  many  hundred 
Kf*  ^4*ick,  disposed  in  horizontal  strata  of  different  colours,  from  deep 
0f  ^^*^^  light  yellow.  Partially  disintegrated,  and  lying  at  the  foot 
b^  ^^  chain  of  spires,  was  a  yellowish  calcareous  sandstone,  altered 
k^*^**^,  in  large  amorphous  masses.  In  one  view  could  be  seen  clus- 
q.       ^    the  Larrea  Mexicana,  the  Cactus,  (King)  Cactus,  (Chandelier) 


0^>  ^=*3wood  Acacia,  Chamiza,  Prosopis  Odorata,  and  a  new  variety 

§-        ^"or  a  better  description  of  the  Landscape,  see  the  Sketch  by  Mr. 
^**l«y." — Lieut-Col.  W.  Emory's  Report  to  the  Secretary  of  War. 
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pimos: 


The  Pimos  reside  on  the  Gila,  about  ninety  miles  from  its  conflu- 
ence with  the  Bio  Colorado,  and  subsist  chiefly  by  agriculture.  They 
manufacture  an  excellent  article  of  blanket  from  cotton,  which  they 
cultivate,  and  which  constitutes  their  only  article  of  dress. 

lOO. 

PIMO  CHIEF. 

(Painted  1846.) 

101. 

PIMO   SQUAW. 

(Painted  1846.) 


MARICOPAS. 


This  tribe  also  resides  on  the  Gila,  to  the  west  of  the  Pimo  villages. 

102. 

MARICOPA  CHIEF  and  INTERPRETER. 

(Painted  1846.) 


SHASTE. 


This  tribe  reside  west  of  the  Rocky  Mountains,  and  are  of  the 
wildest  of  the  Oregon  Tribes. 

103. 

SHASTE  SQUAW. 

(Painted  1847.) 

A  slave  to  the  Clackamus  Indians. 
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UMPQUAHS. 


This  tribe  reside  in  the  valley  of  the  Umpquah  Elver,  in  the 
southern  part  of  Oregon.  Their  country  abounds  in  game,  upon 
which  they  subsist 

104. 

ENAH-TE,  or  WOLF. 
(Painted  1848.) 

A  young  Warrior. 


KLAMETHS. 


A  roving  band  of  Indians,  subsisting  chiefly  upon  game.     Their 
country  is  contiguous  to  that  of  the  Umpquabs. 

105. 

TE-TO-KA-NIM. 
(Painted  1848.) 

Klameth  Chief. 

106. 

ENISH-NIM. 
(Painted  1848.) 

Wife  of  Te-to-ka-nim. 
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CALLAPOOYAS. 


This  tribe  formerly  resided  in  the  southern  part  of  the  Willamette 
valley.  Thej  are  now  reduced  to  a  few  in  number,  and  have  no 
fixed  home. 

10T. 

YELSTO. 
(Painted  1848.) 

A  Callapooya. 


CHINOOKS. 


Tnis  once  powerful  nation  reside  in  the  vicinity  of  Astoria,  Ore- 
gon Territory.  They  are  few  in  number,  and  gain  their  subsistence 
by  fishing. 

108. 

STOMAQUEA. 

(Painted  1848.) 

Principal  chief  of  the  Chinooks. 

109. 

TEL-AL-LEK. 

(Painted  1848.) 

Chinook  Squaw. 
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CLACKAMUS. 


This  degraded  remnant  of  a  once  numerous  tribe  reside  on  the 
Clackamus  River,  near  Oregon  City.     * 

HO. 

QUATYKEN. 

(Painted  1847.) 


111. 

dr.  john  Mclaughlin. 

(Painted  1848.) 

Former  Chief  Factor  of  the  Hon.  Hudson's  Bay  Company,  and 
founder  of  Oregon  City. 

112. 

GOV.  P.  S.  OGDEN. 

(Painted  1848.) 

Hon.  Hudson's  Bay  Company,  Oregon. 

113. 

OREGON  CITY. 

(Painted  1848.) 


WILLAMETTE    FALLS    INDIANS. 


114. 

WA-SnA-MUS. 

(Painted  1847.) 

Principal  Chief  of  the  Willamette  Falls  Indians.     This  once 
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numerous  band  is  now  reduced  to  some  half-dozen  lodges,  and  <v- 
fined  to  a  few  barren  acres  of  ground  on  the  west  bank  of  the  WC 
mette,  where  they  maintain  a  miserable  existence  by  fishing  at  ■* 
falls  of  that  river. 

Although  reduced  in  circumstances  and  degraded  by  dissipati 
Wa-sha-mus  retains  much  of  that  native  dignity  which  gave  fc 
the  ascendency  over  a  brave  band  of  warriors. 

In  the  days  of  his  prosperity  he  made  frequent  excursions  to 
mountain  tribes,  with  whom  he  carried  on  an  extensive  traffic  in 
exchange  of  dried  salmon  for  slaves,  horses,  dried  meat,  and  artic 
of  clothing  or  ornament.  On  his  return  from  one  of  these  exc 
sions,  he  was  attacked  by  a  large  party  of  Roque  River  Indians,  ■ 
in  the  skirmish  lost  his  left  eye  by  an  arrow.  In  this  battle  he  t* 
many  scalps,  which  he  presented  to  the  commander  of  one  of  M 
Majesty's  ships,  and  received  in  return  a  naval  officer's  suit,  a  £ 
of  which  he  still  retains ;  and  when  intoxicated,  he  may  be  seen, 
the  mixed  costume  of  an  English  admiral  and  Indian  chief. 

It  is  a  very  common  practice  of  the  Shaste,  Umpqua,  and  Boa 
River  Indians,  to  sell  their  children  in  slavery  to  the  tribes  inhal 
ing  the  banks  of  the  Columbia  River.  During  my  tour  through 
Willamette  valley  in  1848, 1  met  a  party  of  Tlickitacks  return, 
from  one  of  these  trading  excursions,  having  about  twenty  little  bo 
whom  they  had  purchased  from  the  Umpqua  tribe. 

115. 

MARY  AND  ACHATA. 

(Painted  1847.) 

Willamette  Falls  Squaws.     This  group  belong  to  the  great  fami 
of  Chinooks,  or  Flat-Heads. 

116. 

WILLAMETTE  FALLS. 

(Painted  1848.) 
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TLICKITACKS. 


lit. 

CASINO. 

(Painted  1848.) 

This  chief  is  one  of  the  Tlickitack  Tribe,  and  the  principal  chief 
°f  all  the  Indians  inhabiting  the  Columbia  River,  from  Astoria  to 
the  Cascades.  In  the  plenitude  of  his  power  he  travelled  in  great 
state,  and  was  often  accompanied  by  a  hundred  slaves,  obedient  to 
his  slightest  caprice.  The  bands  over  whom  he  presided  paid  him 
tabute  on  all  the  furs  and  fish  taken,  as  also  upon  the  increase  of 
their  stock,  to  support  him  in  this  affluence. 

Be  was  the  petted  chief  of  the  Hudson's  Bay  Company,  and 
through  him  they  are  undoubtedly  much  indebted  for  the  quiet  as- 
^odancy  they  always  maintained  over  these  tribes. 

It  is  gaid  that  on  visiting  Fort  Vancouver,  his  slaves  often  carpeted 

;*e  **oad,  from  the  landing  to  the  fort,  with  beaver  and  other  furs,  a 

staxice  of  a  quarter  of  a  mile ;  and  that  on  his  return,  the  officers  of 

e  Iludson  Bay  Company  would  take  the  furs,  and  carpet  the  same 

stance  with  blankets  and  other  Indian  goods,  as  his  recompense. 

e   is  now  an  old  man,  having  outlived  his  prosperity  and  posterity, 

^^e  a  once  numerous  people  reduced  to  a  few  scattered  lodges, 

_7*x<5li  must  soon  disappear  before  the  rapidly  growing  settlements 

***€  adventurous  pioneers. 


WALLA-WALLAS. 


^    ^  Het  reside  on  the  Walla-Walla  River,  in  the  northern  part  of 
""  gon,  and  subsist  chiefly  upon  salmon,  with  which  their  streams 
*ind. 
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• 


118. 

PEO-PEO-MUX-MUX,  or  YELLOW  SERPENT. 

(Painted  1847.) 

Principal  Chief  of  the  Walla- Wallas,  commonly  called  by  the  Hi 
son's  Bay  Company,  Serpent  Jaune. 

There  are  many  incidents  of  thrilling  interest  in  this  man's  1 
one  of  which  will  serve  to  show  his  cool,  determined  courage. 

In  the  year  1841,  his  eldest  and  favourite  son,  of  twenty-two  yei 
had  some  difficulty  with  one  of  the  clerks  of  the  Hudson  Bay  d 
pany,  which  terminated  in  a  hand-to-hand  fight.  The  young  cfc 
coming  off  second  best,  carried,  with  the  tale  of  his  inglorious  expl 
a  pair  of  black  eyes  to  his  father's  lodge.  The  chiefs  dignity  ' 
insulted,  and  the  son's  honour  lost,  unless  the  officer  in  charge  of 
fort,  Mr.  Archibald  McKinley,  should  have  the  offender  punishe< 

The  old  chief,  at  the  head  of  one  hundred  armed  warriors,  w 
into  the  fort,  and  demanded  the  person  of  the  clerk  for  punishme 
Mr.  McKinley,  not  having  heard  of  the  difficulty,  was  taken  qt 
by  surprise,  and  after  instituting  inquiries,  he  found  nothing  to  c 
sure  in  the  conduct  of  the  young  man.  This  decision,  having  b 
made  known  to  the  old  chief,  resulted  in  an  animated  discussion 
the  case.  The  Indians  were  not  to  be  appeased,  and  some  of 
warriors  attempted  to  seize  the  clerk ;  but  being  a  powerful  and  ! 
letic  man,  he  defended  himself  until  Mr.  McKinley  gave  him  a  pis 
reserving  two  for  himself,  and  charging  him  not  to  fire  until  he  sho 
give  the  word.  The  crisis  was  now  at  hand — the  war-cry  was  sound 
and  the  savages  had  raised  their  weapons  to  spill  the  white  ma 
blood.  Mr.  McKinley  rushed  into  an  adjoining  room,  and  seizin 
keg  of  powder,  placed  it  in  the  centre  of  the  floor,  stood  over  it  \» 
flint  and  steel  raised,  and  exclaimed  that  they  were  all  brave  m 
and  would  die  together.  The  result  was  the  immediate  flight  of 
the  Indians,  save  the  old  chief  and  his  son. 

As  soon  as  the  warriors  had  gained  the  outer  walls  of  the  fort, 
gates  were  closed  against  them ;  while  they,  halting  at  a  respect 
distance,  were  in  momentary  expectation  of  seeing  the  fort  blown 
atoms. 

Mr.  McKinley  then  quietly  seated  himself  with  the  old  chief  a 
his  son,  and  amicably  arranged  the  difficulty. 


CAT  USES. 
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CAYUSES. 


*H£  principal  settlement  of  this  nation  is  on  the  banks  of  a  small 
c*eek  flowing  into  the  Walla-Walla  River,  about  twenty  miles  from 
,fca  confluence  with  the  Columbia. 

Under  the  superintendence  of  the  late  Dr.  Whitman,  (their  mis- 

81onaryf)  this  nation  cultivated  large  fields  of  corn,  wheat,  potatoes, 

***<*  other  vegetables,  which,  with  the  fish  that  annually  visit  the 

re*na8  watering  their  country,  enabled  them  to  live  in  comparative 

*ffl*ence. 

They  also  raised  large  stocks  of  cattle  and  horses,  which  they  bar- 
^rfcd  to  the  Hudson's  Bay  Company  for  articles  of  European  nianu- 
*«ture ;  so  that  they  were  not  only  above  want  but  the  wealthiest 
*****  in  Oregon. 

119. 

TE-LO-KIKT,  or  CRAWFISH  WALKIXG   FORWARD. 

"^**ncipal  Chief  of  the  Cayuses,  and  one  of  the  principal  actors  in 
*** Iranian  butchery  of  Wailetpu.    Was  hung  at  Oregon  City,  June 
**'   ^850. 


tU, 


o 


to 


120. 

SHU-MA-HIC-CIE,  ok  PAINTED  SHIRT. 

(Painted  1847.) 

e  of  the  chief  Cayuse  Braves,  and  son  of  Tc-lo-kikt,  and  one  of 
^*3tive  murderers  of  the  Mission  family. 
t*ter  the  massacre,  this  man  was  one  who  took  a  wife  from  the 
^ve  females — a  young  and  beautiful  girl  of  fourteen.     In  order 
in  her  quiet  submission  to  his  wishes,  he  threatened  to  take  the 
f)f  her  mother  and  younger  sisters.     Thus,  in  the  power  of 
s,  in  a  new  and  wild  country,  remote  from  civilization  and  all 
of  restoration,  she  yielded  herself  to  one  whose  bunds  were  yet 
'with  the  blood  of  an  elder  brother. 

6 
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During  the  negotiations  for  these  captives,  (by  Chief-factor  Ogdcn,) 
and  subsequent  to  their  delivery,  this  man  spoke  with  much  feeling 
of  his  attachment  to  his  white  wife,  and  urged  that  she  should  still 
live  with  him.  He  said  he  was  a  great  warrior,  possessed  many 
horses  and  cattle,  and  would  give  them  all  to  her — or  if  she  did  not 
like  to  reside  with  his  people,  he  would  forsake  his  people,  and  make 
the  country  of  her  friends,  the  pale  faces,  his  home. 

121. 

TUM-SUC-KEE. 

Cayuse  Brave.  The  great  ringleader  and  first  instigator  of  the 
Wailetpu  massacre — was  hung  at  Oregon  city,  June  3d,  1850. 

122. 

WAIE-CAT— ONE  THAT  FLIES. 

Cayuse  Brave  and  son  of  Tum-suc-kee.  This  man,  though  young, 
was  an  active  participator  in  the  massacre  of  Dr.  Whitman,  and  com- 
mitted many  atrocities  upon  the  defenceless  captives.  He  escaped 
the  ignominious  death  which  awaited  those  not  more  guilty  than 
himself. 

123. 

Massacre  of  Dr.  Whitman's  family  at  the  Wailetpu  Mission,  in 
Oregon,  29th  of  November,  1847. 

124. 

Abduction  of  Miss  Bewley  from  Dr.  Whitman's  mission. 

125. 

CASCADES  OF  THE  COLUMBIA  RIVER. 

126. 

SALMON  FISHERY  ON  THE  HEAD-WATERS  OF  THE 

COLUMBIA. 

12V. 

MOUNT  HOOD.— (OREGON.) 
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NEZ  PERCES. 


This  tribe  occupies  the  country  on  tbe  head  waters  of  Snake  I^iver. 


oev  ^e  numerous  and  warlike. 


128. 

TIN-TIN-METZE. 

(Painted  1847.) 

A  ^e2  Perc^  Chief. 


PELOUSES. 


s>4A.ll  band  occupying  the  valley  of  the  Pelouae,  near  its  con- 
fluence  with  gnake  Riyer 

129. 

KEOK-SOES-TEE. 

(Painted  1847.) 

blouse  Brave. 

130. 

VIEW  ON  THE  PELOUSE  RIVER. 

131. 

PELOUSE   FALLS. 

l^  leautiful  cascade  is  situated  about  nine  miles  from  the  junc- 

,         °^    the  Pelouse  with  Snake  River,  and  is  estimated  at   three 

«  .  ,*^*i  feet  in  height.     According  to  an  old  tradition,  the  Great 

<^used  this  barrier  to  rise,  to  prevent  the  salmon  from  passing 

,.     j    ^**d  of  Indians  living  on  its  head- waters,  with  whom  he  was 

WP  e**ed. 
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183. 

VIEW  IN  THE  CASCADE  MOUNTAINS. 

133. 

VIEW  ON  THE  COLUMBIA. 

134. 

VIEW  ON  TnE  COLUMBIA. 

135. 

THE  ARTIST  TRAVELLING  IN  NORTHERN  OREGON  H 

THE  MONTn  OF  DECEMBER. 

136. 

VIEW  OF  MOUNT  HOOD. 

137. 

CASCADES  OF  THE  COLUMBIA. 

138. 

THE  GREAT  DALLES  BASIN,   AND  VIEW  OP 

MOUNT  HOOD. 


SPOKANES. 


Reside  on  the  Spokane  River,  and  occupy  the  country  on 
Columbia  River  as  high  as  the  49°  of  latitude. 

They  subsist  chiefly  on  salmon,  which  are  caught  in  great  *>_ 
dance  during  the  fishing  season,  and  dried  for  winter  consump^* 
Owing  to  a  scarcity  of  game,  and  their  improvidence,  they  are 
quently  reduced  to  great  want,  and  exist  for  months  on  moss 
roots.  Small  parties  join  the  Flat  Heads,  and  the  Ccaur-de-I^°^J 
(who  occupy  the  adjacent  territory,)  in  their  buffalo-hunts  on  the 
of  the  Rocky  Mountains. 
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139. 

SE-LIM-COOM-CLU-LOCK,  or  RAVEN  CHIEF. 

(Painted  1847.) 

Commonly  called  Ugly  Head.     Principal  Chief  of  the  Spokanes, 

°r  Flat-Heads,  residing  on  the  waters  of  the  Spokane  River.    When 

*oout  to  commence  the  painting  of  this  portrait,  the  old  chief  made  a 

8,gu  for  me  to  stop,  as  he  wished  to  give  me  a  talk.     He  spoke  near 

***  hour,  and  said  that  his  people  had  always  been  friendly  with  the 

Whites — that  some  of  the  first  "  long  knives"  thafrcaine  to  his  country 

*****  taken  wives  from  among  his  women,  and  had  lived  among  them 

they  were  his  brothers — he  had  adopted  the  white  man's  religion, 

*&d  had  used  his  influence  to  promote  Christianity  among  his  people. 

Portly  after  the  butchery  at  the  Wailetpu  Mission,  a  rumour  reached 

^e  Spokanes  that  the  Cayuses  were  coming  to  murder  the  families  of 

**e8srs.  Walker  and  Eels,  missionaries  located  among  them  at  Fishi- 

^^kine.     The  old  chief  collected  his  people,  and  with  their  lodges 

^Tounded  the  mission,  declaring  the  Cayuses  should  first  murder 

Ule**i.     In  the  mean  time,  Messrs.  Walker  and  Eels  prepared  them- 

*e*ve8>  by  barricading  their  houses,  to  resist  the  fate  of  their  co- 

"°Urers  to  the  last  extremity.     At  this  exciting  moment,  a  report 

*^°hed  the  Spokanes,  that  a  number  of  their  people  residing  in  the 

l*lamette  valley  had  been  killed  by  the  Americans,  in  retaliation 

*"  ^Ue  Wailetpu  massacre.     The  young  warriors  collected  for  the  pur- 

p°Se    of  protecting  Messrs.  Walker  and  Eels  from  the  hands  of  the 

**r*ierous  Cayuses,  now  became  clamorous,  and  were  with  great  diffi- 

**^  restrained  from  spilling  their  blood  themselves.     The  old  chief 

**   them  the  rumour  might  be  false ;  and,  by  his  influence  and  good 

**^e,  the  lives  of  these  pious  labourers  in  the  cause  of  Christianity 

e*^  spared. 

^tessrs.  Walker  and  Eels  were  subsequently  taken  from  the  mission 

-6*ort  Colville  by  the  old  chief,  fearing  the  responsibility  of  protect- 

&     them  from  the  Cayuses  and  his  own  impetuous  warriors,  if  the 

5**oured  death  of  their  friends  in  the  Willamette  should  prove  true. 

r  remaining  some  weeks  at  Fort  Colville,  they  were  taken  by  a 

pany  of  Oregon  volunteers  to  the  settlements,  where  they  still 
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140. 

KWIT-TEAL-CO-KOO-SUM. 

(Painted  1847.) 

Big  Star  Chief,  a  Medicine-man  of  the  Spokanes.  Whenevei 
person  is  sick,  this  tribe  suppose  that  the  spirit  has  left  the  b< 
and  hovers  invisibly  in  the  air,  until  it  can  be  charmed  or  brou^^lat 
back  through  the  agency  of  the  medicine-man.  To  accomplish  t^-^*is 
end,  the  patient  is  placed  in  a  sitting  posture,  enveloped  in  a  buffs 
robe,  or  other  covering,  having  only  the  top  of  the  head  exposed. 

The  medicine-man  then  commences  dancing  and  singing  aroi 
the  patient,  gesticulating  mysteriously,  and  often  clutching  in  the 
with  his  hands,  as  if  in  the  act  of  catching  something.  The  spirE.  *  is 
supposed  to  be  attracted  by  the  chant,  and  to  hover  near  the  a^_>^r- 
ture  at  the  top  of  the  lodge ;  and  the  dance  is  often  continued  foac-  an 
hour  before  it  can  be  caught.  It  is  then  pressed  and  rubbed,  as  -fclie 
medicine-man  pretends,  through  the  patient's  skull,  whose  recovery, 
if  not  soon  effected,  he  supposes  to  be  thwarted  by  his  having  a^MJL^ht 
the  spirit  of  some  other  person ;  and  it  then  becomes  necessary  to 
undo  his  work  by  setting  it  at  liberty,  and  repeating  the  perform  a-oce 
until  the  right  spirit  is  caught. 

During  my  stay  among  this  people  much  sickness  prevailed,  &n<3  I 
was  often  kept  awake  all  night  by  the  wild  chant  and  mono  ton  ou* 
drum. 

This  chief  has  four  wives,  whom  he  supports  in  Indian  afflueiic* 
by  the  successful  practice  of  his  art  of  conjuration.  He  possess^ &  * 
countenance  of  great  intelligence,  and  seemed  to  doubt  my  ability  fc<) 
transfer  it  correctly  to  the  canvas.  But  the  picture  proved  to  *>* 
highly  satisfactory,  and  he  became  my  daily  visitor,  and  ackn< 
ledged  me  to  be  "  big  medicine." 

141. 

KAI-MISH-KON,  or  MARKED  HEAD. 
Spokane  Chief. 

142. 

KAI-ME-TE^KIN,  or  MARKED  BACK. 

Spokane  Brave. 


i 
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143. 

PA-SE-LIX. 
Spokane  Squaw. 

144. 

TIX-TIN-MA-LI-KIN,  or  STRONG   BREAST. 


STONY   ISLAND   INDIANS. 


-^fc.siDE  in  the  vicinity  of  Fort  Okanagan,  Upper  Columbia  River, 
wd  subsist  by  fishing. 


115. 

III-UP-EKAN. 
Stony  Island  Brave. 

146. 

LAII-KIES-TUM. 
^**Ony  Island  Squaw. 

14V. 

SO-HA-PE. 
**tony  Island  Brave. 
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OKANAGANS. 


148. 

WAH-PUXE. 
Chief  of  the  Priest's  Rapid. 

149. 

KO-MAL-KAN,  or  LONG    HAIR. 
Ad  Okanagan  Medicine-man. 

150. 

SIN-PAH-SOX-TIN. 

Okanagan  S«juaw. 


151. 

VIEW  ON  THE   SPOKANE   RIVER. 

J.  M.  STANLEY,  THE  ARTIST. 

Painted  by  A.  B.  Moore,  1851. 
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The  present  "  Catalogue  of  North  American  Birds"  hay  been  reprinted, 
with  some  changes,  from  the  one  in  quarto,  forming  a  portion  of  the 
report  on  North  American  Birds,  in  Yol.  IX  of  the  Reports  of  the  Pacific 
Railroad  Survey,  and  published  as  a  separate  paper,  by  the  Institution,  in 
October,  1858.  Its  object  is  to  facilitate  the  labelling  of  the  specimens  of 
birds  and  eggs  in  the  Museum  of  the  Institution,  as  also  to  serve  the  pur- 
poses of  a  check  list  of  the  species. 

Copies  printed  on  one  side  of  the  paper  only,  for  labelling,  or  on  both 
sides,  for  miscellaneous  purposes,  will  be  furnished  to  institutions  and  indi- 
viduals on  application. 

JOSEPH  HENRY, 
Secretary  S.  I. 


Iujo. 
luuard. 

RNIANU8,  Cuv. 

California  Tnltnre. 

JbLTUS  ATRATUS,  Lisbon. 

BlaclL  Vulture. 

kRTBS  BTJRROVIANTJS,  Cabbix. 

Mexican  Vulture. 

>  ANAtuM,  Bokapaeti. 

Dnck  Hawk. 

>  NIQRICBPS,  Cabbi*. 

k.  Capped  Hawk. 

TRIORCHIS  COLTJMBARIUS,  Gr. 

Pigeon  Hawk. 

mORCHIS  ATJRANTIUS,  Kaup. 

Iruage-breasted  Hawk. 

nOORCHIS  PBMORALIS,  Gbat. 

Aplomado. 

0  POLYAGRTJS,  Cabsin. 

Prairie  Falcon. 

D  CANDICAN 8,  Gmilin. 
Jer  Falcon. 

10  ISIiANDICUS,  Sabini. 

jrer  Falcon. 

UNCU17US  SPARVBRIUS,  Vikill. 

Sparrow  Hawk. 

FR  ATRICAPILLUS,  Bonap. 

Goshawk. 
FIXER  COOPBRII,  Bonap. 
Cooper's  Hawk. 

PITER  MBXICANUS,  Swains. 

Blue-backed  Hawk. 

FIXER  FUSCUS,  Bokap. 
irp-shlnned  Hawk. 

K>  BWATNBONI,  Bokap. 

iralnson's  Hawk. 

K>  BAIRDII,  Hot. 

ilrft'i  Hawk. 

K>  CALTJRUS,  Cassih. 

Hack  aeo-tatl. 


21.  BTJTBO  TNSIGNATUS,  Cabs  in. 

Brown  Hawk. 

22.  BTJTBO  HARIiANI,  Bonaparti. 

Harlan's  Hawk. 

23.  BTJTBO  BORBALIB,  Viiill. 

Red-tailed  Hawk. 

24.  BTJTBO  MONTANUS,  Nuttail. 

Western  Red-tall. 

25.  BUTBO  IalNBATUS,  Jardur. 

Red-shouldered  Hawk. 

26.  BTJTBO  ELEGAN8,  Cabsin. 

Red-bellied  Hawk. 

27.  BTJTBO  FENNSYLVANICUS,  Bonap. 

Broad-winged  Hawk. 

28.  BTJTBO  OXYFTERUS,  Cabbih. 

Sharp-winged  Hawk. 

29.  BUTBO  COOPERI,  Cabbih. 

California  Hawk. 

30.  ARCU1BUTJUO  LAGOPUB,  Gray. 

Rough-legged  Hawk. 

31.  ARCH1BUTBO  SANCTI-JOHANNIS,  • 

Black  Hawk. 

32.  ARCHIBTJTBO  FERRUGINBUS,  Gray. 

Squirrel  Hawk. 

33.  A8TTJRINA  NITIDA,  Bonap. 

Mexican  Hawk. 

34.  NATJCLERTJS  FURCATUS,  Vioorb 

Swallow-tailed  Hawk. 

35.  BLANTJS  LEUCURUS,  Bonap. 

White-tailed  Hawk. 

36.  ICTXNIA  MISSISSIFPIENSIS,  Gray. 

Mississippi  Kile. 

37.  ROSTRHAMUS  SOCIABILIS,  D'Orb 

Black  Kite. 

38.  CIRCUS  HUDSONIUB,  Viiillot. 

Marsh  Hawk. 

89.  AQUILA  CANADENSIS,  Casbin. 

Golden  Eagle  }  Ring-tailed  Eagle. 

40.  HALIABTUS  FBIiAGICUB,  Sirbold. 

Northern  Sea  Eagle. 


JABTUfl  WASHINGTON!!,  Jabd. 

Washington  Eagle* 
IAETUS  ALBICILLA*  Guy. 

Gray  Sea  Eagle. 

IABTUS  LBUCOCBPHALU8,  Saviqnt. 

Bald  Eagle* 

DION  CAROUNBNSIS,  Bon 
Fish  Hawk. 

FBORUS  THARUS,  Casiin. 

Caracara  Eagle. 

ZJREX  UNICINCTUS,  Cassin. 

Harris'  Buzzard. 

X  PRATINCOLA,  Bonap. 

Bars  Owl. 

5  VIROINIAlf US,  Bonap. 

reat  Horned  Owl* 

»S  ASIO,  Bonap. 

rttled  Owl. 

?&  MoCALLH,  Cassin. 
item  Mottled  Owl. 
!  WILSONIANUS,  Lxsson. 
Long-Eared  Owl. 
3HYOTUS  CASSINrn,  Breweu. 

Short-Eared  Owl* 
NTIUM  dNERBUM,  Aud. 

Great  Gray  Owl* 

CTIUM  NEBULOSUM,  Gray. 

Barred  Owl. 

rALB  RICHARDSON!!,  Bonap. 

Sparrow  Owl. 

FALB  ALBIFRONS,  Caspin. 

Klrtland's  Owl. 

PALE  ACADICA,  Bon. 
law-whet  Owl. 

3NB  HYPUGAEA,  Bonap. 

Prairie  Owl. 
INB  CUNlCUTiARTA,  Bon. 

Burrowing  Owl* 

rCIDIUM  GNOMA,  CAism. 

Pigmy  Owl* 


61.  NTCTBA  NIVBA,  Gbay. 
Snowy  Owl* 

62   SURNIA  ULULA,  Bonap. 
Hawk  Owl. 

63.  CONURT7S  CAROUNBNSIS,  Ki 

Parakeet. 

64.  RHYNCHOPSITTA  PACHYBK! 

Thick-billed  Parrot 

65.  TROGON  MEXICANT7S,  Swain* 

Mexican  Trogon* 

66.  CROTOPHAGA  RUGIROSISXft 

Black  Parrot* 

67.  CROTOPHAGA  AWT,  Lm. 

Anl* 

68.  GEOCOCCYX  CALIFORNZAm 

Palsano;  Chaparral  Csj 

69.  COCCYGUS  AMBRICANU8,  Bq 

Yellow-billed  Cuckoo> 

70.  COCCYGUS  RRYTHROPHTHA1 

Black-billed  Cachet; 

71.  COCCYGUS  MINOR,  Cab. 

Mangrove  Cuckoo. 

72.  a 

Ivory-billed  Woodpecko 

73.  CAMPEPHILUS  IMPERIALS  ( 

Imperial  Woodpecker* 

71.  PICUS  VILLOSUS,  Lin. 
Hairy  Woodpecker* 

75.  PICUS  HARRISn,  Aud. 

Harris'  Woodpecker* 

76.  PICUS  PUBBSCENS,  Lim. 

Downy  Woodpecker. 

77.  PICUS  GAIRDNERI,  Aud. 

Galrdner's  Woodpecker. 

78.  PICUS  NUTTALU,  Gakbu. 

Nuttall's  Woodpecker. 

70.  PICUS  SCALARI8,  Waoub. 

Texas  Sapsncker. 

80.  PICUS  BORSALia  Vnuu. 

Red-cockaded  Woodpecker. 
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i  TiBQTi  hXV ATUB,  Baibd. 


is  abgsxcub,  g*ay. 

toed  Woodpecker. 
38  HTRHUTUB,  Gray. 
hree-toed  Woodpecker. 

BS  DOKflAT.Tfl,  Baibd. 

iree*teed  Woodpecker. 

OFXCTJS  VARIUS,  Baibd. 

r  -fcalltrd  Woodpecker. 

HOFJCU8  NUCHALIB,  Baibd 

throated  Woodpecker. 

IOPICTJ8  RUBER,  Baibd. 

resisted  Woodpecker. 

PQPXCTJS  WTTiTJAMSONIJ,  Baibd. 

BkUBfOB'i  Woodpecker. 

1QFIOTJB  THYROIDBUS,  Baibd. 
-headed  Woodpecker. 
FILBATUS,  Baibd. 
Woodpecker. 

IBUB  CAROUNUS,  Boxap. 
bellied  Woodpecker. 

HTO  FLAVIVBNTRIS,  8w. 

«r*hellled  Woodpecker. 

ORFB  UROFTGIALIS,  Baibd. 

GOm  "Woodpecker. 

EBRFB8  BRYTHROCBPH  ALUS,  8w. 
ed-headed  Woodpecker. 

■HRPB8  FORMICTVORUS,  Boxap. 

California  Woodpecker. 

■HRFB8  TORQUATUS,  Boxap. 
bewli'i  Woodpecker. 

PTBS  AURATUS,  Swaixsox. 

•w-ehafted  Flicker. 

IBS  MBXICANUS,  Swaixs. 

tod-shafted  Flicker. 

Baibd. 


rbrld  Woodpecker. 

IBB  CHBYSOXDBB,  Baibd. 


100.  LAMPORNX8  MANGO,  Swaixs. 

Mango  Hamming  Bird. 

101.  TROCHILUB  COLUBRIS,  Lnrx. 

Hamming  Bird. 

102.  TROCHILUB  ALEXANDRA  Bouxo. 

Black-chinned  Hamming  B 

103.  SELASPHORUS  RUFU8,  8w. 

Rafoas  Hamming  Bird. 

104.  SBLASPHORT78  PLATYCEBCU8, 

Broad-tailed  Hamming  Bl 

105.  ATTHIB  ANNA,  Rbiohbxb. 

Anna  Hamming  Bird. 

106.  ATTHIB  COSTAB,  Rxichbxb. 

Ruffed  Hamming  Bird. 

107.  PANYPTILA  MBLANOLBUCA,  Bi 

Wblte-tbroated  Swift. 

108.  NEPHOBCETES  NIGER,  Baibd. 

Black  Swift. 

109.  CHAETURA  FELASGIA,  Stbph. 

Chimney  Swallow. 

110.  CHAETURA  VAUXII,  Dx  Kay. 

Oregon  Swift. 
HI.  ANTROSTOMTJS  CAROLXNBMBIS, 
Chuck-wlll's-wldow. 

112.  ANTROSTOMUS  VOCIFERUS,  Bo 

Whip-poor-will. 

113.  ANTROSTOMUS  NUTTALLI,  Gam 

Poor-will. 

114.  CHORDZHLBS  FOPETUB,  Baibd. 

Night  Hawk. 

115.  CHORDHHaBS  HENRYI,  Cassis. 

Western  Wight  Hawk. 

116.  CHORDBILES  TEXBNSIS,  Lawbxx 

Texas  Night  Hawk. 

116a.  NYCTTDROMUS 

Paaraqne. 

117.  CERYLE  ALCYON,  Bon 

Belted  King-fisher. 

118.  CERYLE  AMERICANA,  Boix. 

Texas  Klng-ftsher. 


119.  MOMOTUS  CAERULXCBPB,  Gould. 

Saw-bill. 

120.  PACHYRHAMPHUS  AGLAIAB,  Lafrksn. 

Rose-throated  Flycatcher. 

121.  BATHMmURUS  MAJOR,  Gab. 

Thick-bill. 

122.  MILVUTiTJS  TYRANNUS,  Bonap. 

Fork-tailed  Flycatcher* 

128.  MH.VULUS  FORITCATU8,  Sw. 

Sclssor-tall. 

124.  TYRANNUS  CAROLINBNSIS,  Baird. 

Kins;  Bird $  Bee  Bird. 
126.  TYRANNUS  DOMINICENSI8,  Rich. 
Gray  King  Bird. 

126.  TYRANNUS  VERTICAUS,  Sat. 

Arkansas  Flycatcher. 

127.  TYRANNUS  VOCIFERANS,  Sw. 

Cassln's  Flycatcher. 

128.  TYRANNUS  COUCHTJ,  Baibd. 

Conch's  Flycatcher. 

129.  TYRANNUS  MBLANCHOLICUS,  Vikill. 

Silent  Flycatcher. 

180.  MYTARCHUS  CRINITUS,  Cab. 
Great  Crested  Flycatcher. 

131.  MYTARCHUS  MBZICANUS,  Baihd. 

Ash-throated  Flycatcher. 

132.  MYIARCHUS  COOPBRI,  Baird. 

Mexican  Flycatcher. 

188.  MYIARCHUS  LA  WRENCH,  Baird. 

Lawrence's  Flycatcher. 

184.  SAYORNIS  NIGRICANS,  Bonap. 

Black  Flycatcher. 

186.  SAYORNIS  FUSCU8,  Baibd. 


186.  SAYORNIS  8AYU8f  Baibd. 
Say's  Flycatcher. 

137.  CONTOPUS  BORBALIS,  Baibd. 

Ollve-slded  Flycatcher. 

188.  CONTOPUS  RICHARDSON!!,  Baibd. 

Short-legged  Pewee. 


189.  CONTOPUS  VTRBNS,  Gab. 

Wood  Pewee. 

140.  EMPIDONAZ  TRAILUI,  Bau 


Traill's  Flycatcher. 

141.  EMPIDONAZ  PUSILLUS,  Cai 

Little  Flycatcher. 

142.  EMPIDONAZ  MINIMUS,  Bat 

Least  Flycatcher. 

143.  EMPIDONAZ  AGADICUS,  Bi 

Green-crested  Flycatch* 

144.  EMPIDONAZ  FLAVIVENTH] 

Yellow-bellied  Fly  cat* 

144a.  EMPIDONAZ  DIFPICIIiIS,  1 

Western  Flycatcher* 

145.  EMPIDONAZ  HAMMOND1X 

Hammond's  Flycatchc 

146.  EMPIDONAZ  OBBCURU8,  Bi 

Wright's  Flycatcher. 

147.  PYROCEPHALUS  RUBINBUf 

Red  Flycatcher. 

148.  TURDUS  MUSTBUNUB,  Ok. 

Wood  Thrush. 

149.  TURDUS  PALLA8*,  Cab. 

Hermit  Thrush. 

149a.  TURDUS  SILBNS,  Swaibso*. 

Silent  Thrush. 

150.  TURDUS  NANUS,  Aud. 

Dwarf  Thrush. 

151.  TURDUS  FUSCE8CEN8,  Srtrt 

Wilson's  Thrush. 

152.  TURDUS  USTUIiATUS,  Nuttai 

Oregon  Thrush. 

153.  TURDUS  SWAINSONII,  Cab. 

Olive-backed  Thrush. 

154.  TURDUS  AUCIAE.  Baibd. 

Gray-cheeked  Thrush. 

j  155.  TURDUS  MIGRATORIUS,  Ln« 

Robin. 

156.  TURDUS  NAEVTUS,  Qsitni. 

Varied  Thrush. 


COIftA  GBHAHTKB,  Brchst. 
Stone  Chat. 

XA.  SIAUS,  Baud. 

m«e  Bird. 

XA.  MBXICANA,  Swairs. 

Western  Blue  Bird* 

XA  ARGTXCA,  Swaixs. 
Mountain  Blue  Bird. 
XLT7S  CALENDULA,  Licut. 
ufcy-crowned  Wren. 
BLUB  BATRAPA,  Light. 

•crested  Wren. 

Aud. 

tor's  Golden  Crest, 

■0BATA  MBXICANA,  Baied. 

Water  Ouzel. 

LUDOVICIANUS,  Light. 
Tit-lark. 

BPRAGUBTJ,  Sclatkr. 

Missouri  Skylark. 

9VXLTA  VARIA,  Vieill. 

I  and  white  Creeper. 

MTWIOTCLTA  LONGTROSTRIS,  Baied. 
Long-billed  Creeper, 

JLA  AMERICANA,  Bonap. 

Use  Yellow-back. 

COHOTARIA  CITRBA,  Baied. 

rothonotary  Warbler. 

rEELVSTIS  TRICHA8,  Cab. 

fland  Yellow-throat. 

rHLTPIS  VBLATUS,  Cab. 

ay-beaded  Warbler. 

naXYFX8  PHILADELPHIA,  Baird. 

Mourning  Warbler. 

naXTPZS  MACGTLLIVRATI,  Baird. 
Macgllllvray's  Warbler. 
XORNIS  A0TLIS,  Baird. 

snectlcut  Warbler. 

20RNI8  FORMOSUS,  Baird. 

Kentucky  Warbler. 


176.  ICTBRIA  V7RIDIS,  Boxap. 

Yellow-breasted  Cbat. 

177.  ICTBRIA  LONGICAUDA,  Lawr. 

Long-tailed  Cbat. 

178.  HBLMITHBRUS  VERMEVORUS,  Bom 

Worm-eating  Warbler. 

179.  HBLMITHBRUS  SWAINSONH,  Bom 

Swalnson's  Warbler. 

180.  HBLMTWTHOPHAQA  POTUS,  Baird. 

Blue-winged  Yellow  Warbler. 

181.  HELMTNTHOPHAGA  CHR7SOPTBR 

Golden-winged  Warbler. 

182.  HBLMTNTHOPHAOA  BACHMAMX.  ■ 

Bachman's  Warbler 

183.  HELMINTHOPHAGA  RUFICAPILLA 

Nashville  Warbler. 

i83a.  helmhtthophaga  V7RGINIAB,  b 

Mountain  Warbler. 

184.  HBLMINTHOPHAQA  CELATA,  Bair 

Orange-erowned  Warbler. 

185.  HBLMINTHOPHAQA  PEREGRIN  A, 

Tennessee  Warbler. 

186.  SBIURUS  AUROCAPJLLUB,  Sw. 

Golden-crowned  Tbrusb. 

187.  SBIURUS  NOVEBORACBNSI8,  Nun 

Water  Tbrusb. 

188.  SBIURUS  LUDOVICIANUS,  Borap. 

Large-billed  Water  Tbrusb. 

189.  DBNDROICA  VTRBNS,  Baird. 

Black-throated  Green  Warbler. 

190.  DBNDROICA  OCCIDENTALIS,  Baird 

Western  Warbler. 

191.  DBNDROICA  TOWN8BNDH,  Baird. 

Townsend's  Warbler. 

192.  DBNDROICA  NIORBSCBNS,  Baird. 

Black-throated  Gray  Warbler. 

193.  DBNDROICA  CANADENSIS,  Baird. 

Black-throated  Blue  Warbler. 

194.  DBNDROICA  CORONATA,  Gray. 

Yellow-rump  Warbler. 


DROICA  AUDUBONII,  Baibd. 
Audubon's  Warbler. 
BROICA  BLACKBURNIAE,  Baibd. 
Blackburnlan  Warbler. 

DROZCA  CASTANBA,  Baibd. 

Kay-breasted  Warbler. 

DROICA  PINUS,  Baibd. 

B-creeplng  Warbler. 

DROICA  MONTANA,  Baibd. 
ie  Mountain  Warbler. 

DROICA  PENNSYLVANIA,  Baibd. 

Chestnut-sided  Warbler. 

DROICA  CAERULEA,  Baibd. 
Blue  Warbler. 

DROICA  STRIATA,  Baibd. 
Hack  Poll  Warbler. 

DROICA  ABSTIVA,  Baibd. 

Yellow  Warbler. 

DROICA  MACULOSA,  Baibd. 
ck  and  Yellow  Warbler. 

DROICA  XIRTLANDII,  Baibd. 

Klrtland's  Warbler. 

DROICA  TIGRINA,  Baibd. 

ape  May  Warbler. 

DROICA  CARBONATA,  Baibd. 
Carbonated  Warbler. 

DROICA  PALMART7M,  Baibd. 

Yellow  Red  Poll. 

DROICA  SUFERCILIOSA,  Baibd. 

Bllow-throated  Warbler. 

DROICA  DISCOLOR,  Baibd. 

Prairie  Warbler. 

3DIOCTES  MITRATUS,  Aitd. 

Hooded  Warbler. 

3DIOCTE8  MINUTUS,  Baibd. 
all-beaded  Flycatcher. 

3DIOCTES  PUSILLUS,  Box  a  p. 

>n  Black-cap  Flycatcher. 

3DIOCTS8  CANADENSIS,  Aud. 

Canada  Flycatcher. 


215.  MYIODIOCTEfl  BONAFARTH, 

Bonaparte's  Flycatchei 

216.  CARDBLLINA  RUBRA,  Bobap. 

Yermlllon  Flycatcher. 

217.  SETOPHAGA  RUTICILLA,  Sw. 

Redstart. 

218.  SETOPHAGA  PICTA,  8w. 

Painted  Flycatcher. 

219.  SETOPHAGA  MINIATA,  8w. 

Red-bellied  Flycatcher. 

220.  PYRANGA  RUBRA,  Yibill. 

Scarlet  Tanager. 

221.  PYRANGA  ABSTIVA,  Vieill. 

Summer  Red  Bird. 

222.  PYRANGA  HEPATICA,  Swaisi. 

Rocky  Mountain  Tanager. 

223.  PYRANGA  LUDOVICIANA,  ft* 

Louisiana  Tanager. 

224.  EUPHONIA  ELEGANTISSIMA, 

Blue-headed  Tanager. 

225.  HIRUNDO  HORRBORUM,  Babm 

Barn  Swallow. 

226.  HIRUNDO  LUNIFRONS,  8at. 

Cliff  Swallow. 

227.  HIRUNDO  BICOLOR,  Vieill. 
Whlte-bellled  Swallow. 

228.  HIRUNDO  THALA8SINA,  8w. 

Violet  Green-Swallow. 

229.  COTYLE  RIP  ARIA,  Boib. 

Bank  Swallow. 

230.  COTYLE  SBRRIPBNNIS,  Bojtaf. 

Rough-winged  Swallow. 

231.  PROGNE  PURPUREA,  Boit 

Purple  Martin. 

231a.  PROGNE  

(Florida.) 

232.  AMPELI8  GARRULUS,  Lin. 

Wax  Wing. 

233.  AMPELIS  CBDRORUlf,  Bawd. 

Cedar  Bird. 


JDfOPBPXftA  JI1THR8,  Sclatbb. 

tech-crested  Flycatcher. 

TOWN8BND1X  Cab. 

ud's  Fl  ycatcher. 

[•TRIO  BORBAUS,  Baibd. 

eat  Northern  Shrike. 

LYRXO  LUDOVTCIANUS,  Baibd. 

M-OCTferhead  Shrike. 
LYRXO  BXCUBITOROIDBS,  Baibd. 

White-romped  Shrike. 
LTRIO  BLBOANS,  Baibd. 
hlto-wlnged  Shrike. 
BO  QLXVACBUB,  Vibill. 
d-eyed  Flycatcher. 
■O  FLAVOVTRIDIB,  Cabbib. 
Yellow-green  Vlreo. 
■O  VXRBSCBN8,  Vibill. 

■artram's  Vlreo. 

BO  AIiTXLOQUUB,  Ghat. 

Whip  Tom  Kelly. 

BO  FHTXiADBLPHICTJB,  Cassis. 
Philadelphia  Vlreo. 

BO  GHWU8,  Bobap. 

MD9  Flycatcher. 

BO  BBTiTJ,  Aud. 

ell's  Vlreo. 

BO  ATRICAPHVLU8,  Woodh. 

ck-headed  Flycatcher. 

BO  NOVEBORACENSI8,  Bonap. 

White-eyed  Vlreo. 

BO  HUTTONI,  Cass. 

ton's  Flycatcher. 

BO  SOLITARIES,  Vibill. 

B-headed  Flycatcher. 

BO  CAS  SIN  11,  Xabtus. 

Cassia's  Vlreo. 

BO  FIiAVIPRONS,  Vibill. 
w-throated  Flycatcher. 

[T/S  POLTOLOTTUS,  Botb. 

Mocking  Bird. 


253a.  Vsr.  MZMTJB  CAUDATU8,  Baibd. 

Long-tailed  Mocker. 

254.  MZMUB  CAROUNENSIS,  Gbat 

Cat  Bird. 

255.  ORSOSCOPTBS  MONTANUB,  Baibd. 

Bloantaln  Mocking  Bird. 

25G.  HARPORHTNCHUS  RBD1V1VUB,  C 

California  Thrash. 

257.  HARPORHTNCHUS  LECONTII,  Bob 

Leconte's  Thrash. 

258.  HARPORHTNCHUS  CRISSALIS,  Hi 

Red-vented  Thrash. 

259.  HARPORHTNCHUS  CURVJLROSIRII 

Carve-bllled  Thrash. 

259a.  HARPORHTNCHUS  VBTULA*  Baib 

Mexican  Thrash. 

200.  HARPORHTNCHUS  LONOIROSTBZE 

Texas  Thrasher. 

261.  HARPORHTNCHUS  RUFUB,  Cab. 

Brown  Thrush. 

261a.  HARPORHTNCHUS  LONOICAUDA 

Long-tailed  Thrash. 

262.  CAMPTLORHTNCHUS  BRX7NNBZC 

PHVLUB,  Gbat. 

263.  CATHBRPBS  MB23CANUB,  Baibd. 

White-throated  Wren. 

264.  SALPINCTES  OBSOLBTUS,  Cab. 

Rock  Wren. 

265.  THRTOTHORUS  LUDOVICTANU8,  Be 

Great  Carolina  Wren. 

266.  THRTOTHORUS  BBRIiANDIBRT,  Cot 

Berlandler's  Wren. 

267.  THRTOTHORUS  BEWZCKXX,  Bobap. 

Bewick's  Wren. 

268.  CISTOTHORU8  PALUSTRIS,  Cab. 

Long-billed  Marsh  Wren. 

269.  CISTOTHORUS  STBLLARX8,  Cab. 

Short-blUed  Marsh  Wren. 

270.  TROOLODTTBS  ABDON,  Vibill. 

Honse  Wren. 


OLODYTB8  PARKMANNI,  Acd. 

Parkmaii'i  Wren. 

9LODYTB8  AMERICANUS,  Aud. 

Wood  Wren. 

OLODYTES  HYEMALIfl,  Viiill. 

Winter  Wren. 

lMAEA  FASCIATA,  Gambil. 
Ground  Tit. 

THIA  AMERICANA,  Bonap. 

American  Creeper. 

THIA  MBXICANA,  Glooir. 
Mexican  Creeper. 

■A  CAROLINENSIS,  Gmilin. 

blte-bellled  Nutbatcb. 

!A  ACULEATA,  Cassin. 

ler-bllled  Nutbatcb. 

•A  CANADENSIS,  Lixn 

fl-bellled  N  utbatcb. 

?A  PUSITJiA,  Latham. 

u-beaded  Nutbatcb. 

rA  FYQMAEA,  Vioobs. 

Ilfornla  Nutbatcb. 

IOPTILA  CAERULEA,  Sclat. 
lue-gray  Gnatcatcber. 

IOPTILA  PLUMBEA,  Baibd. 

festern  Gnatcatcber. 

IOPTILA  MELANURA,  Lawrence. 

Hack-tailed  Gnatcatcber. 

HOPHANES  BICOLOR,  Bonap. 

Tailed  Titmouse. 

HOPHANES  ATRICRISTATUS,  Cass. 

Black-crested  Tit. 

HOPHANES  INORNATUS,  Cassin. 

Graj  Titmouse. 

HOPHANES  WOLLWEBERI,  Bonap. 

Wollweber's  Titmouse. 

LT78  SBPTENTRIONALIS,  Habris. 

Long-tailed  €blckadee. 

'.  PARUS  ALBESCENS,  Baibd. 

Hoar j  Titmouse. 


290. 


291. 


292. 


293. 


294. 


295. 


296. 


297. 


298. 


299. 


300. 


301. 


302. 


303. 


304. 


805. 


306. 


307. 


808. 


809. 


PARUfl  ATBXCAFXLLUB,  Lisa. 

Black-cap  Titmouse. 

PARUfl  OCCIDENTAIiXB,  Binn. 

Western  Titmouse. 

PARUS  MERTDIONALIS,  Bclati 

Mexican  Titmouse. 

PARUS  CAROLINENSIS,  Aunt 

Carolina  Titmouse. 

PARUS  MONTANUS,  Gambbl 

Mountain  Titmouse. 

PARUS  RUFE8CENS,  Towns. 

Cbestnut-backed  Tit. 
PARUS  HUDSONICUS,  Foisra. 
Hudsonlan  Titmouse. 


Black-cbeeked  Tit. 

PSALTRIFARUS  MINIMUS,  ■ 

Least  Tit. 

PSALTRIPARUS  PLUMBEU8, 1 
Lead-colored  Tit. 

PAROIDBS  FLAVICBPS,  Baia 

Terdin. 

CERTHIOLA  FLAVEOLA,  8un\. 

Ycllow-rumped  Creeper* 

EREMOPHILA  CORNUTA,  Bon 

Sky  Lark. 


Evening  Grosbeak. 

PINICOLA  CANADENSIS,  Cab. 
Pine  Grosbeak. 

CARPODACUS  PURFURBUS,  4 
Purple  Fincb. 

CARPODACUS  CALIPORNICU 

Western  Purple  Find 

CARPODACUS  CASSINU,  Bab 
Cassia's  Purple  Fincb. 

CARPODACUS  FRONTALIS,  ft: 

House  Fincb. 
CARPODACUS  HABMDHHHOt 

Mexican  Finch* 


8 


iOMXnOS  MAGELLA1IICA,  Bonap. 
lack-beaded  Goldflncb. 

lOlfXTRXB  STANLBTI,  Bonap. 

Stanley's  Goldflncb. 

IOIOTRIS  YABHTIT.TJ,  Bonap. 

farrell's  Goldflncb. 

JOMITRIS  TRISTIS,  Bohap. 

Yellow  Bird. 
tOBOTRIS  PSALTRIA,  Bohap. 
Arkamas  Flncb. 

IOMITRI8  MBXICANA,  Bonap. 
Mexican  Goldflncb. 

IOIOTRIS  LAWRENCII,  Bonap. 

awrence's  Goldflncb. 

lOBfflTRIS  PINUS,  Bonap. 

Pine  Flncb. 

ROSTRA  AMERICANA,  Wilb. 
Red  Crossbill. 

FRVIROSTRA  MEXICAN  A,  Stuck. 

Mexican  Goldflncb. 

ROSTRA  LBUCOPTERA,  Wils. 

hite-wluged  Crossbill. 

THUS  LINARIA,  Cab. 

mer  Red  Poll. 

VHUS  CANESCBNS,  Cab. 

Mealy  Red  Poll. 

SIXCTB  TBPHROCOTIS,  Sw. 

-ay-crowned  Flncb. 

ST1CTJU  GRISEJLNU CUA,  Bonap. 

Gray-necked  Flncb. 

STICTE  ARCTOUS,  Bonap. 
Arctic  Flncb. 

ROPHANES  NIVALIS,  Meter. 

•now  Bunting. 

ROPHANES  LAPPONICUS,  Sblbt. 

I^apland  Longspur. 

ROFHANES  PICTUS,  Sw. 

mltb5!  Banting 

■OFHANBS  ORNATUS,  Towns. 
rtnut-collared  Bunting. 


829.  PLBCTROPHANES  MBLANOMUS, 
Black-sbouldered  Longspui 

330.  PLBCTROPHANES  MACCOWNH, 

Maccown's  Longspur. 

331.  CENTRONIX  BAIRDU,  Baird. 

Balrd's  Bunting. 

332.  PASSERCX7LUS  SAVANNA,  Bonap, 

Savannab  Sparrow. 

333.  PASSERCULUS  SANDWICHENSI 

Nootka  Sparrow. 

334.  PASSERCULUS  ANTHINU8,  Bonai 

Spotted  Sparrow. 

335.  PASSERCULUS  ALA  U  DIN  US,  BoNi 

Lark  Sparrow* 

336.  PASSERCULUS  ROSTRATUS,  Bati 

Beaked  Sparrow. 

337.  POOECETES  GRAMINEUS,  Baird. 

Grass  Finch. 

338.  COTURNICULUS  PASSERINUS,  B 

Yellow-winced  Sparrow. 

839.  COTURNICULUS  HENSLOWI,  Bon/ 

Henslow's  Bunting. 

340.  COTURNICULUS  LECONTII,  Bonap. 

Leconte's  Bunting. 

341.  AMMODROMUS  CAUDACUTUS,  8' 

Sbarp-talled  Flncb. 

342.  AMMODROMUS  MARITIMU8,  Sw. 

Sea-side  Flncb. 

343.  AMMODROMUS  SAMUELI8,  Baibd 

Samuel's  Flncb. 

344.  CHONDESTES  GRAMMACA,  Bonai 

Lark  Flncb. 

345.  ZONOTRICHIA  LBUCOPHRY8,  Sw. 

Wblte-crowned  Sparrow. 

346.  ZONOTRICHIA  GAMBBLH,  Gambbl. 

Gambel's  Flncb. 

347.  ZONOTRICHIA  CORONATA,  Baibd. 

Golden-crowned  Sparrow. 

848.  ZONOTRICHIA  QUERULA,  Gamb. 

Harris's  Flncb. 


18  AURA,  Illio. 
r  BnEEard. 

IS  CALIFORNIANUS,  Cuv. 

Ifbrnla  Toltore. 

18  ATRATUS,  Lesson. 
:Ck  Toltore. 

IS  BURROVJANUS,  Cassin. 

>xlcan  Yulture. 

ATUM,  Bonapabtr. 

k  Hawk. 

IRICEPS,  Cassin. 
pped  Hawk. 

RCHIS  COLUMBARIUS,  Gr. 

Pigeon  Hawk. 

RCHIS  AURANTIUS,  Kaup. 

re-breasted  Hawk. 

RCHIS  FBMORALIS,  Gray. 
Aplomado. 

jTAORUS,  Cassin. 

rle  Falcon. 

GTDICANS,  Gmelin. 
Falcon. 

iANDICUS,  Sabine. 

» Falcon. 

rLUS  SPARVERIUS,  Vikill. 
»arrow  Hawk. 
RICAPILLUS,  Bonap. 

toshawk. 

I  COOPERII,  Bomap. 

er's  Hawk. 

t  MBXICANUS,  Swains. 

backed  Hawk. 

I  FUSCUS,  Bonap. 
tinned  Hawk. 

rAINSONI,  Bonap. 

ion's  Hawk. 

ERD1T,  Hot. 
Hawk. 

LURUS,  Cassin. 

Rea-tail. 


21.  BUTBO  IN8IONATUS,  Cassin. 

Brown  Hawk. 

22.  BUTBO  HARTiANI,  Bonaparte. 

Harlan's  Hawk. 

23.  BUTBO  BORBALIS,  Vibill. 

Red-tailed  Hawk. 

24.  BUTBO  MONTANUS,  Nuttall. 

Western  Red-tall. 

25.  BUTBO  LINBATUS,  Jabdini. 

Red-shouldered  Hawk. 

26.  BUTBO  ELEGANS,  Cassin. 

Red-bellied  Hawk. 

27.  BUTBO  PENNSYLVANICUS,  Bonap. 

Broad-winged  Hawk. 

28.  BUTBO  OXYPTERUS,  Cassin. 

Sharp-winged  Hawk. 

29.  BUTBO  COOPERI,  Cassin. 

California  Hawk. 

30.  ARCHIBUTBO  LAGOPUS,  Gbat. 

Rough-legged  Hawk. 

31.  ARCHIBUTBO  SANCTI-JOHANNIS,  I 

Black  Hawk. 

32.  ARCHIBUTBO  FERRUGINBUS,  Gray. 

Squirrel  Hawk. 

33.  ASTURINA  NIT1DA,  Bonap. 

Mexican  Hawk. 

34.  NAUCLERUS  FURCATUS,  Vigors 

Swallow-tailed  Hawk. 

35.  ELANUS  LEUCURUS,  Bonap. 

White-tailed  Hawk. 

36.  ICTINIA  MIS8IS8IPPIBN8I8,  Gray. 

Mississippi  Kile. 

37.  ROSTRHAMUS  SOCIABILIS,  D'Orb 

Black  Kite. 

38.  CIRCUS  HUDSONIU8,  Vibillot. 

Harsh  Hawk. 

89.  AQTJILA  CANADENSIS,  Cassis. 

Golden  Eagle  ;  Ring-tailed  Eagle. 

40.  HALIABTUS  PELAGICUS,  8ibbold. 

northern  Sea  Eagle. 


11.  HALIAETUS  WASHINGTON!!,  Jabd. 

Washington  Eagle. 

HALIAETUS  ALBICILLAt  Cut. 
Gray  Sea  Eagle. 

HATJAETUS  LBUCOCEPHALUS,  Sayiont 

Bald  Eagle* 

FANDION  CAROLINBN8I8,  Bon 
Fish  Hawk* 

FOLTBORUS  THARUS,  Cassin. 

Caracara  Eagle. 

CRAXIRBX  UNICINCTUS,  Cassin. 
Harris'  Buzzard. 

STRIX  FRATINCOLA,  Bonap. 

Barn  Owl. 

BUBO  VIRGINIANUS,  Bonap. 

Great  Horned  Owl. 
SCOPS  ASIO,  Bonap. 

Mottled  Owl. 

SCOPS  NfoCAXaLXX,  Cassin. 

Western  Mottled  Owl. 

OTU8  WILSONIANUS,  Lxsson. 
Long-Eared  Owl. 

BRACHTOTUS  CASSINIZ,  Brewer. 
Snort-Eared  Owl. 

STRNIUM  CINERBUM,  Aud. 

Great  Gray  Owl. 

STRNIUM  NEBULOSUM,  Gray. 

Barred  Owl. 

NTCTALB  RICHARDSONII,  Bonap. 
Sparrow  Owl. 

NTCTALB  ALBIFRONS,  Cassin. 

Klrtland's  Owl. 

NTCTALB  AGADICA,  Bon. 
Saw-whet  Owl. 

ATHENE  HTPUGABA,  Bonap. 

Prairie  Owl. 

ATHENE  CUNlCUIiARTA,  Bon. 

Burrowing  Owl. 

GLAUCIDIUM  GNOMA,  Camiv. 

Pigmy  Owl. 


2. 


13. 


14. 


5. 


0. 


17. 


18. 


0. 


►0. 


►1. 
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3. 


4. 


5. 


6. 


7. 


8. 


9. 


0. 


61.  NTCTEA  NIVBA,  Gbat. 
Snowy  Owl. 

62   SURNIA  ULULA,  Bonap. 
Hawk  Owl. 

63.  CONURUS  CAROLINENSIS,  I 

Parakeet. 

64.  RHTNCHOPSITTA  PACHTRB 

Thick-billed  Parrc 

65.  TROGON  MEXICANUS,  Swain 

Mexican  Trogon. 

66.  CROTOPHAGA  RUGIROSTRIi 

Black  Parrot. 

67.  CROTOPHAGA  ANI,  Linn. 

Anl. 

68.  GEOCOCCTX  CALIFORNIAN1 

Palsano;  Chaparral  C 

69.  COCCTGUS  AMBRICANUS,  S 

Yellow-billed  Cuckoo, 

70.  COCCTGUS  ERTTHROFHTHi 

Black-billed  Cuckf 

71.  COCCTGUS  MINOR,  Cab. 

Mangrove  Cuckoo. 

72.  CAMPEPHILUS  PRINCIPALIS 

Ivory-billed  Woodpeck 

73.  CAMPEPHILUS  IMPERIAUS, 

Imperial  Woodpecker. 

74.  PICUS  VILLOSUS,  Linn. 

Hairy  Woodpecker. 

75.  PICUS  HARRIS!!,  Aud. 

Harris'  Woodpecker. 

76.  PICUS  PUBBSCBNS,  Limit. 

Downy  Woodpecker. 

77.  PICUS  GAIRDNBRI,  Aud. 

Galrdner's  Woodpecker. 

78.  PICUS  NUTTALU,  Gakbbl. 

Nnttall's  Woodpecker. 

79.  PICUS  SCALARIS,  Waqlib. 

Texan  Sapsncker. 

80.  PICUS  BOREALIS,  Viull. 

Red-cockaded  Woodpecker. 


>PTO  ALBT7S,  Add. 
Ite 


LBACB. 


PUB  LUUCURUS,  Swaixs. 

te-talled  Ptarmigan. 

TUB  AMBRICANUS,  Aud. 

lerlcan  Ptarmigan. 

X  TIBOXNIAHUS,  Bohap. 

'artrtdge;  Qnall. 

E  TBXACT78,  Lawb. 

rexas  quail. 

ITXX  PICTTJS,  Baibd. 

snntaln  Quail. 

UBTTX  CAIJFORITICUS,  Bobap. 

California  Qnail. 

JHTYX  0AMBBL1X  Nutt. 

nbel'i  Partridge. 

PBPLA  BQUAMATA,  Gray. 

Bine  Partridge. 

>VYZ  MA88ENA,  Gould. 

UMDa  Partridge. 

AnTHBTCANUS,  Obd. 

fcooplng  Crane. 

GAHADBN8I8,  Tbmm. 
nd-hlll  Crane. 

FRATBRCULUS,  Cassib. 

IJttle  Crane. 

US  GIGANTBT78,  Baird. 

Crying  Bird.  &\  OCL ' 

MHBBTTA  PBALII,  Baibd. 

Peale's  Egret. 

MtRBTTA  RUFA,  Baikd. 
fteddlsb  Egret. 

IQRBTTA  LXJDOVICIANA,  Baibd. 

Louisiana  Heron. 

3TTA  OAHDmiBSTJCA,  Bohap. 

Snowy  Heron. 

HAS  BQRBTTA,  Gbat. 

rTnlte  Heron. 


486a. 


:•:•:«• 


TAB  BORBTTA,  v.  C  ALITOR 
California  Egret. 

487.  ABDBA  HBRODIAS,  Libb. 

Great  Bine  Heron. 

488.  ARDBA  WURDBMANini,  Baikd. 

Florida  Heron. 

489.  AUDTJBONTA  OCCIDBIITALIS,  Boa 

Great  White  Heron. 

400.  FLORIDA  CABRULBA,  Baibd. 
Bine  Heron. 

491.  AROBTTA  BXILI8,  Gbat. 

Least  Bittern. 

492.  BOTAURUS  LBNTIQIIfOSTJS,  firm 

Bittern  $  Stake  Driver. 

493.  BTJTORIDBS  VIRESCBNBt  Bobap. 

Green  Heron. 

494.  BUTORIDES  BRTTNNBSCBKSt  Baib 

Brown  Heron. 

495.  mrCTIARDBA  GARDBNI,  Baibd. 

Night  Heron. 

496.  NTCTHBRODIX78  VIOLACBUS,  Rb 

Yellow-crowned  Heron. 

497.  TANTALUS  LOCULATOR,  Libb. 

Wood  Ibis. 

498.  TBI8  RUBRA,  Viiillot. 

Red  Ibis. 

499.  IBIS  ALBA,  Viiillot. 

Wnlte  Bils. 

600.  IBIS  ORDII,  Bobapabtb. 

Glossy  Bils. 

600a.  IBIS  GUARAUNA,  Shaw. 

Bronsed  nils. 

601.  PLATALBA  AJAJA,  Libb. 

Rosy  Spoonbill. 

602.  PHOENICOPTBRUS  RUBBB,  Libb. 

Flamingo. 

608.  CHARADRIU8  VAROnflCUSt  Bobok 

Golden  Plover. 

604.  ABGXALXTXS  VOCIFBRUS*  Cabub. 

KJUdeer. 
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JHALITIS  MONTANUS,  Oasuv. 
Mountain  Plover. 

HALITIS  WILSONIUS,  Gamiv. 

Wilson's  Plover* 

UAUXXB  SEMIPAIiMATUS,  Cab. 

Semlpalmated  Plover. 

HALITIS  MELODU8,  Gab. 
Piping  Plover. 

HALITIS  NIVOSU8,  Cassib. 

Western  Plover. 

FATAROLA  HELVETICA,  Cur. 

Black-bellied  Plover. 

IRIIA  VSGATA,  Gray. 

Surf  Bird. 

BMATOFTJS  FALLIATUS,  Tbmm. 

Oyster  Catclier. 

BMATOPX78  NIGER,  Pallas. 

ihman'i  Oyster  Catcher. 

BMATOPX78  ATER,  Vibillot. 

Hisky  Oyiter  Catcber. 

LBPBILA8  INTBRFRES,  Iluo. 

Turnstone. 

LEP8ILA8  MBLANOGBFHALA,  Via. 

Black.  Turnstone. 

JURVIROSTRA  AMERICANA,  Gm. 

American  Avoset. 

IANTOFU8  NIGRICOLLIS,  Vibillot. 

Black-necked  Stilt. 

UaAROPUS  WTLSONII,  Sab. 

Wilson's  Pnalarope. 

ILAROPT7S  HYPERBORBUS,  Tbmm. 
Northern  Pnalarope. 

UaAROPUS  FULICARIUB,  Bonap. 

Bed  Pnalarope. 

IiOHELA  MINOR,  Gbat. 

nerlcan  Woodcock. 

[iLXNAGO  WILSONH  Boyap, 

English  Snipe. 

CRORKAMPHTX8  GRIBEUS,  Lbach. 

Bed-breasted  Snipe. 


626.  MACRORHAMPHUS  SCOLOPj 


626.  TRINGA  CANUTU8,  Lns. 

Knot. 
627   TRINGA  COOPERI,  Baud. 

Cooper's  Sandpiper. 

628.  TRINGA  MARITIMA,  BbObbui 

Purple  Sandpiper. 

629.  TRINGA  SUBARQUATA,  Tbmb 

Curlew  Sandpiper. 

680.  TRINGA  ALPINA,  Tax.  AMBRK 

Bed-backed  Sandplf 

681.  TRINGA  MACULATA,  Visni* 

Jack  Snipe. 

632.  TRINGA  WILSONS;  Nuttau. 

Least  Sandpiper. 

633.  TRINGA  BONAPARTIL,  Soblbi 

Bonaparte's  Sandpiper. 

684.  CALIDRIS  ARBNARIA,  Iurai 

Sanderling, 

686.  ERETJNETES  FBTRIFICAXUB 

Semlpalmated  Sandplpc 

686.  MICROPALAMA  HIMANTOF 

Stilt  Sandpiper. 

637.  SYMPHEMIA  8BMIPALMAS 

Wlllet. 

688.  GLOTTIS  FLORIDANTJS*  Bomai 

Florida  Greenshank. 

639.  GAMBBTTA  MBLANOLBUCJ 

Tell-tale;  Stone  Snip* 

640.  GAMBBTTA  FLAVIFBS*  B«bai 

Tellew  Legs. 

641.  RHYACOPHILU8  SOUTAH1X 

Solitary  Sandpiper. 

642.  HETER08CBLU8  BREVEPBSt 

Wandering  Tatler. 

648.  TRINGOIDES  MACULARIUS, 

Spotted  Sandpiper. 

644.  PHHV0MACHU8  FT7GNAZ,  On 
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MJJftUS  BARXRAMIU8,  Bobap. 
Field  Plover. 

YVQTTB&  KUVBBCEN&,  Cab. 

sAT-breasted  Sandpiper. 

(08A  FBDOA,  Obd. 

trilled  Godwlt. 

OSA  HTJDSONICA,  8w. 

Hudson  Godwin 

fHNIUB  LONQJROSTRIS,  Wiw. 

Long-billed  Curlew. 
IHNIU8  HUDSONICU8,  Latham. 

Hudsonlan  Curlew. 
ItUfiUB  BORBALI8,  Latham. 
Esquimaux  Curlew. 
LTJS  BLBGAN8,  Aud. 

Marsh  Hen. 

LTJS  CREPITANS,  Gm. 

Clapper  Rail. 

LTJS  VTRQINIANUS,  Link. 

Tlrglnla  Rail. 
SANA  CAROLINA,  Vikill. 

Common  Rail. 

SANA  JAMAICBNSI8,  Casbin. 
UUle  Black  Rail. 

SANA  NOVEBORACBNSIS, 

Yellow  Rail. 

X  FRATENSIS,  Bbghst. 

Corn-crake. 

ICA  AMERICANA,  Gmbltb. 
Coot. 

UNTJIiA  GALBATA,  Bonap. 

Florida  Galllnule. 

iLINUIiA  MARTINICA,  Lath. 

Purple  Galllnule. 

QHTJS  AMBRICANTJS,  Shabplbsb. 

American  Swan. 

INTJ8  BUCCINATOR,  Rion. 

Trumpeter  Swan. 

SBR  HYFBHBORBTJS,  Pallas. 

Snow  Goose. 


668*  AN8ER  ALBATU8>  Casbi*. 

White  Goose. 

564.  ANSER  CABRTTLBSCENS,  Lm. 

White-headed  Goose. 

566.  ANSER  QAMBTTTiTT,  Habtlavb. 

White-fronted  Goose. 

566.  ANSER  FRONTALIS,  Baibd. 

Brown-fronted  Goose. 

567.  BERNICLA  CANADENSIS,  BoiB. 

Canada  Goose* 

567a.  BERNICLA  OCCIDENTAL!*,  Bi 

Western  Goose. 

568.  BERNICLA  LEUCOPAREIA,  Cam 

White-cheeked  Goose. 

5G9.  BERNICLA  HTJTCHJNSII,  Bobap. 

Hutchln's  Goose. 

570.  BERNICLA  BRENTA,  Stbph. 

Brant. 

571.  BERNICLA  NIGRICANS,  Cabot. 

.  Black  Brant. 

572.  BERNICLA  LETJCOPSI*  (Lm.) 

Barnacle  Goose. 

578.  CHLOEPHAOA  CANAOXGA,  Bob 

Painted  Goose. 

574.  DENDROCTQNA  AUTUMNALTi 

Long-legged  Duck. 

575.  DERDROCYONA  FULVA,  Bubm. 

Brown  Tree-duck. 

576.  ANAS  BOSCHAS,  Link. 

Mallard. 

577.  ANAS  OBSCURA,  Gm. 

Black  Duck. 

578.  DAFILA  ACUTA,  Jbbyhs. 

Sprig-tall;  Pin-tall. 

679.  NETTtON  CAROLHCENSIS,  Bah 

Green-winged  Teal. 

680.  NETTION  CRBCCA,  Kaup. 

English  Teal. 

681.  QTJERQUBDTJLA  DI8COR8,  Stbpi 

Blue-winged  Teal. 


15 


2UHRQUBDULA  CYANOPTBRU8*  Gamih. 
Red-breasted  Teal. 

SPATULA  CLYPBATA,  Bon. 

Sboveller. 

CH AUTiTTTi  A  flMTJS  STREPERUS,  Gray. 

Gad  wall* 

MARECA  AMERICANA,  Stbphbbs 

Baldpate. 

MARECA  PENELOPE,  Bonap. 

Widgeon. 

ADC  8FON8A,  Boil. 

Sommer  Dock.. 

PULES  MARTTiA,  Baibd. 
Greater  Black-bead. 

PULES  AFHQTI8,  Baird. 

Little  Black-bead. 

PULIX  COLLARIS,  Baird. 
Ring-necked  Duck. 

1TTHTA  AMERICANA,  Bomap. 

Red-bead. 

1TTHTA  VALLISNBRIA,  Bohap. 

Canvass-back. 

3UGBFHALA  AMERICANA,  Baibd. 
Golden  Eye. 

BUCBPHALA  IBLANDICA,  Baibd. 

Barrow's  Golden  Eye. 

SUCBPHALA  ALBEOLA,  Baibd. 

Batter  Ball. 

BOSTRIONICUS  TORQUATUS,  Bonap. 

Harlequin  Duck. 

3ARBLDA  OLACIALIS,  Lbach. 
Soutb  Southerly. 

POL7STICTA  STBLLERI,  Ettoic. 

Steller's  Duck. 

laAMPRONBTTA  FISCHBRI,  Bbahdt. 

Spectacled  Elder. 

JAMFTOLAEMUS  LABRADORIU8,  Gbat. 

Labrador  Duck. 

tfBTiANETTA  VELVJJT1NA,  Baibd. 

Telvet  Duck. 


602. 

Surf  Back. 

608.  PELIONBTTA  TROWHRZDGZ^  B 

Long-billed  Scoter. 

604.  OIDEMIA  AMERICANA,  Swam*. 

Scoter. 

605.  OIDEMIA  BIMACULATA,  Baibd. 

Huron  Scoter. 

606.  SOMATBRIA  MOT.T.TflflTMA,  Lba 

Elder  Buck* 

607.  SOMATBRIA  V.  NIGRA,  Gbat. 

Pacific  Elder. 

608.  SOMATBRIA  SPECTABILIS,  Lbai 

King  Elder. 

609.  ERISMATURA  RUBIDA,  Boiap. 

Ruddy  Buck. 

610.  ERISMATURA  DOMINICA,  EtM 

Black  Masked  Buck. 

611.  MERGUS  AMBRICANUS,  Cam. 

Sheldrake. 

612.  MEROUS  8ERRATOR,  Lira. 

Red-breasted  Merganser. 

618.  LOPHODYTBS  CUCULLATUB,  Bl 

Hooded  Merganser. 

614.  MEROBLLUS  ALBELLUS,  Sblbt. 

Smew. 

615.  PELBCANUS  BRYTHRORHYNCB 

American  Pelican. 

616.  PELBCANUS  PUSCUS,  Lira. 

Brown  Pelican. 

617.  SULA  BASSANA,  Brim. 

Gannet. 

618.  SULA  FIBER,  (L.) 

Booby. 

619.  TACHYPBTES  AQUILA,  Vtsnior. 

Man-of-war  Bird. 

620.  ORACULUS  CARBO,  Gbat. 

Common  Cormorant. 

621.  ORACULUS  PBRSPICILLATU*  I 

PaUas's  Cormorant. 
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78  GnrCimrATTTB,  Gray. 

fled  Cormorant* 

78  DILOPHUS,  Gray. 
retted  Cormorant* 

rS  FLORIDANUS,  Bonap. 

ida  Cormorant. 

r8  MBXICANU8,  Bonap. 

can  Cormorant. 

rfl  PENICILLATUS,  Bonap. 
ndt's  Cormorant. 

8  VIOLACEU8,  Gray. 

ireen  Cormorant. 

LRH1NGA,  Linn. 

;  Water  Turkey* 

r  PLAVIROSTRIS,  Brandt. 

-billed  Tropic  Bird. 

A  EXULAN8,  Linn. 

ring  Albatross. 

A  BRACHYURA,  Timm. 

•tailed  Albatross. 

A.  CHLORORHYNCHTJS,  Qmel. 

ow-nosed  Albatross. 

A.  FULIGINOSA,  Gmrl. 

>ty  Albatross. 

lRIA  GIGANTEA,  Gmrl. 

antic  Fulmar. 

lRIA  GLACIALIS,  Ltnn. 

llmar  Petrel. 

LRIA  PACDE1CA,  Acd. 

clllc  Fulmar. 

LRIA  TENUIROSTRIS,  Aud. 

ler-bllled  Fulmar. 

lRIA  MERIDIONALIS,  Lawh. 

roplcal  Fulmar. 

CAPENSIS,  Stipu. 

»e  Pigeon. 

CDROMA  FURCATA,  Gould. 
rlL-talled  Petrel. 

DROMA  HORNBYI,  Grat. 

ornhy's  Petrel. 


642.  THAT.lfiflTDROMA  LBACHII,  Tun 

Leach's  Petrel. 

643.  THALA88ZDROMA  MBLANIA,  Boi 

Black  Stormy  PetreL 

644.  THALASSIDROMA  WILSONI,  Bov4 

Wilson's  Petrel. 

645.  THALASSIDROMA  PBLAGICA,  Bo: 
Mother  Carey's  Chicken. 

646.  FRBGBTTA  LA  WRENCH,  Bonap. 

Black  and  White  Petrel. 

647.  FOTTINUS  MAJOR.  Fabrb. 

Greater  Shearwater. 

648.  PUPPINT7S  FULIGINOSUS,  Stuck. 
Sooty  Shearwater. 

649.  PUFFINU8  ANGLORUM,  Timm. 

Mank's  Shearwater. 

650.  PUFFINUS  OBSCURU8,  Lath. 

Dusky  Shearwater. 

651.  PTJFFINUS  CINBREUS,  Gmrl. 

Cinereous  Petrel. 

652.  STERCORARIUS  CATARRACTBS,  ' 

Common  Skua. 

653.  STERCORARIUS  POMARINUB,  Tn 

Pomarlne  Skua. 

654.  STERCORARIUS  PARASITICUS,  Ti 

Arctic  Skua. 

655.  STERCORARIUS  CEPPHU8,  Ross. 

Button's  Skua. 

656.  LARUS  GLAUCUS,  BeOnn. 

Burgomaster. 

657.  LARUS  GLAUCESCEN8,  Light. 

Glaucous-winced  Gull. 

658.  LARUS  LEUCOPTBRU8,  Fabib. 

White-winded  Gull. 

659.  LARUS  CHALCOPTERUS,  Laws. 

Gray-winged  Gull. 

660.  LARUS  MARINUS,  Liwr. 

Great  Black-hacked  Gull. 

661.  LARUS  ARGBNTATUS,  BftOva. 

Herring  Gull. 
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LUB  OCCIDENTALISM  Ato. 

Western  Gull* 

IUS  CALZFORNICU8,  Laws. 

California  Gull. 

IXJB  DBLAWARBNSI8,  0u>. 

Ring-billed  Gall. 

RU8  BRACHYRHYNCHUS,  Rich. 

Short-billed  Gall. 
LUS  8UCXLBYI,  Laws. 
Suekley's  Gull. 

SIPU8  HEERMANNI,  Bohap. 

White-beaded  Gull. 

LOICOCBPHALUS  ATRICILLA,  Lihn. 
Laughing?  Gall. 

OICOCBPHALUS  FRANKLINII,  Bbu. 

Franklin's  Rosy  Gall. 

OICOCBPHALUS  CUCULLATUS,  Be. 

Hooded  Gull. 
LOICOCBPHALUS  PHILADELPHIA, 

Bonaparte's  Gull. 

LOICOCBPHALUS  MLNUTUS,  Bbuco. 

Little  Gull. 
Ul  TRIDACTYLA,  Bonap. 

KJttlwake  Gull. 

3A  8EPTENTRIONALIS,  Lawb. 
orth  Pacific  KJttlwake. 
3A  BRBV1ROSTRI8,  Brandt. 
iort-bllled  KJttlwake. 
3A  NIVBA,  Betjch. 
low-billed  Gull. 
fOPHXLA  EBURNBA,  Kaup. 
iTory  Gull. 

fOFHZLA  BRACHYTARSI,  Hulb. 

Short-legged  Gull. 

>DOSTBTHIA  ROSEA,  Jabd. 

Wedge-tailed  Gull. 

IAORU8  PURCATUS,  Bohap. 

Swallow-tailed  Gull* 

EA  8ABINII,  Bohap. 
>rk-talled  Gull, 


681. 


682. 


683. 


684. 


685. 


686. 


687. 


688. 


689. 


690. 


691. 


692. 


693. 


694. 


695. 


696. 


697. 


698. 


699. 


700. 


STBRNA  ARANBA.  Wiu. 

Marsh  Tern. 

STERNA  CASPIA,  Pallas. 

Caspian  Tern. 

STERNA  RBOIA,  Gambbl. 

Royal  Tern. 

STERNA  ELEOANS,  Gambbl. 

Elegant  Tern. 

STERNA  ACUFLAVIDA,  Cabot. 

Cabot's  Tern. 

STERNA  HAVBLLI,  Aim. 

Harell's  Tern. 

STERNA  TRUDEAUU,  Aud. 

Trudeau's  Tern. 

STERNA  FULKHNOSA,  Ox. 

Sooty  Tern. 

STERNA  WILSONI,  Bohap. 

Wilson's  Tern. 

STERNA  MACROURA,  Naotl 

Aretle  Tern. 

STERNA  FORSTERI,  Nun. 

Forster's  Tern. 

STERNA  PARADI8BA,  BrOhh 

Roseate  Tern. 

STERNA  PTTCRT,  Lawe. 

Slender-billed  Tern. 

STERNA  FRENATA,  Gambbl. 

Least  Tern. 


Short-tailed  Tern. 

ANOUS  STOLIDUS,  Lbach. 

Noddy  Tern. 

RHYNCHOP8  NIGRA,  Loth. 
Blaek  Skimmer. 

COLTMBUS  TORQUATUS,  BbBi 

Loon. 

COLTMBUS  ARCTICUS*  Lam. 
Black-throated  Direr. 

COLTMBUS  FACIFICUS,  Laws. 

Pacific  Diver. 
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BTBOmnOB  MAQBLLANICA,  Bohap. 
Black-headed  Goldfinch. 

S7BOMXTRX8  STANLEY];  Bohap. 

Stanley'!  Goldfinch. 

KYSOMXTRIS  YARRBLLI,  Bohap. 

YarrelPs  Goldfinch. 

S7SOMITRIS  TRISTIS,  Bohap. 

Yellow  Bird. 
BT80MITRIS  PSALTRIA,  Bohap. 
Arkansas  Finch. 

[RT80MITRIS  MEXICANA,  Bohap. 

Mexican  Goldfincb. 

ST80MITRI8  LAWBENdl,  Bohap. 

Lawrence's  Goldfincb. 

BYB0MITRI8  PINUS,  Bohap. 

Pine  FIncb. 

KVZROSTRA  AMERICANA,  Wils. 
Red  Crossbill. 

.  CURVIKOSTRA  MEXICAN  A,  Stuck. 

Mexican  Goldfincb. 

tVTROSTRA  LBUCOPTERA,  Wils. 

Wblte-wlnged  Crossbill. 

KOTHUS  LINARIA,  Cab. 

Lesser  Red  Poll. 

UOTUUS  CANE8CEN8,  Cab. 
Mealy  Red  Poll. 

OOSTICTE  TEPHROCOTIS,  Sw. 

Gray-crowned  FIncb. 

COSTICTE  QRISEINUCHA,  Bohap. 
Gray-necked  FIncb. 

COSTICTE  ARCTOUS,  Bohap. 

Arctic  FIncb. 

CTROFHANE8  NIVALIS,  Mbtir. 

Snow  Bnntlng. 
3TROPHANBS  LAPPONICUS,  Silbt. 

I«apland  Longspur. 
CTROPHANE8  PICTUS,  8w. 

Smith's  Bunting. 
OTBOFHAHBS  ORNATUSt  Towns. 

hestaat-collared  Bunting. 


829.  PLBCTROPHANE8  MBLANOMUt 

Black-shouldered  Longsp 

330.  FLECTROPHANBS  MACCOWNI 

Maccown's  Longspur. 

381.  CENTRONYX  BATRDII,  Baied. 

Balrd's  Bunting. 

332.  PAS8ERCULUS  SAVANNA,  Boh, 
Savannah  Sparrow. 

833.  PASSBRCULU8  SANDWICHENt 

Nootka  Sparrow. 

334.  PAS8ERCULU8  ANTH1NU8,  Bob 

Spotted  Sparrow. 

335.  FASSERCULUS  ALAUDINU8,  B< 

Lark  Sparrow. 

33C.  PASSERCULUS  ROSTRATUS,  B, 

Beaked  Sparrow. 

387.  POOECETES  GRAMINEUS,  Baimj 

Grass  Finch. 
338.  COTURNICULU8  PAS8ERINU8, 

Yellow-winged  Sparrow 

839.  COTURNICULUS  HENSLOWX,  Be 

Henslow's  Bunting. 

340.  COTURNICULUS  LECONTII,  Boh, 

Leconte's  Bunting. 

341.  AMMODROMUS  CAUDACUTUS, 

Sbarp-talled  FIncb. 

342.  AMMODROMUS  MARITIMUS,  8 

Sea-side  FIncb. 

343.  AMMODROMUS  SAMUEUS,  Bah 

Samuel's  FIncb. 

844.  CHONDESTES  GRAMMACA,  Bos 

Lark  FIncb. 

845.  ZONOTRICHIA  LEUCOPHRYS,  £ 

White-crowned  Sparrow. 

346.  ZONOTRICHIA  QAMBBIJX,  Gamb 

Gambel's  FIncb* 

847.  ZONOTRICHIA  CORONATA,  Bah 

Golden-crowned  Sparrow. 

848.  ZONOTRICHIA  QUERULA,  Oamb. 

Harris's  FIncb. 


GUiODYTBS  PARXMANNI,  Acd. 

Parkman'i  Wren. 

StLODYTBS  AMEBIC  ANUS,  Add. 
Wood  Wren. 

StLODYTES  HYEMALIS,  Vibill. 

Winter  Wren. 
JeTAEA  FASCIATA,  Gaxbil. 
Ground  Tit. 

FHIA  AMERICANA,  Bonap. 

American  Creeper. 

rHIA  MEXICANA,  Gloger. 

Mexican  Creeper. 

'A  CAROLINENSIS,  Gmilin. 

hlte-bellled  Nuthatch. 

'A  ACULBATA,  Cassin. 

ler-bllled  Nuthatch. 

■A  CANADENSIS,  Linn 

1-bellled  Nuthatch. 

?A  PUBILLA,  Latham. 
n-headed  Nuthatch. 

'A  PYGMAEA,  Vioobi. 

llfornla  Nuthatch. 

[OPTILA  CAERULEA,  Sclat. 
lue-sjray  Gnatcatcher. 

[OPTILA  FLUMBEA,  Baibd. 

Festern  Gnatcatcher. 

[OPTILA  MELANURA,  Lawrence. 

Hack-tailed  Gnatcatcher. 

BOPHANES  BICOLOR,  Bonap. 

Tutted  Titmouse. 

BOPHANES  ATRICRISTATU8,  Cass. 

Black-crested  Tit. 

BOPHANES  INORNATU8,  Cassin. 

Gray  Titmouse. 

HOPHANES  WOLLWEBBRI,  Bonap. 

Wollweber's  Titmouse. 

US  SEPTENTRIONALIB,  Harris. 

Long-tailed  Chickadee. 

.  PARTJS  ALBESCENS,  Baird. 

Hoary  Titmouse. 


290. 


291. 


292. 


293. 


294. 


295. 


296. 


297. 


298. 


299. 


800. 


801. 


302. 


303. 


304. 


805. 


806. 


807. 


808. 


PARTJS  ATRICAPILLUS,  Lin. 

Black-cap  Titmouse. 

PARUS  OCCIDENTALIB,  Baibd. 
Western  Titmouse* 

PARUS  MERTDIONALIS,  Sclat 

Mexican  Titmouse. 

PARUS  CAROLINENSIS,  Aud. 

Carolina  Titmouse. 

PARUS  MONTANU8,  Gambel. 

Mountain  Titmouse. 

PARUS  RUFESCEN8,  Towns. 
Chestnut-backed  Tit. 

PARUS  HUDSONICUS,  Fobjtsb, 

Hudsonlan  Titmouse. 

PSALTRJPARUS  MELANOTU8 

Black-cheeked  Tit. 

PSALTRIPARUS  BONlMUS,  B( 

Least  Tit. 

PSALTRIPARUS  PLUMBEU8, 

Lead-colored  Tit. 
PAROIDES  FLAVICEP8,  Baird. 
Terdlu. 

CERTHIOLA  FLAVEOLA,  8nn>. 

Yellow-rumped  Creeper. 

EREMOPHILA  CORNUTA,  Boil 
Sky  Lark, 


809. 
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Evening;  Grosbeak. 

PINICOLA  CANADENSIS,  Car. 
Pine  Grosbeak.     . 

CARPODACUS  PURPURBUS,  < 

Purple  Finch. 

CARPODACUS  CALIFORNXCUl 

Western  Purple  Find 

CARPODACUS  CASSINII,  Bair 

Cassia's  Purple  Finch. 

CARPODACUS  FRONTALIS*  0] 

House  Finch. 
CARPODACUS  HABMORRHOI 

Mexican  Finch* 


OMiraS  MAOBLLANICA,  Bohap. 
lack-headed  Goldfinch. 

\OMTTRJB  STANLEY];  Bohap. 

Itanley's  Goldfinch. 

IQMTFRIS  TARRBLLI,  Bohap. 
farrell's  Goldfinch. 
IOMITRIS  TRISTIS,  Bohap. 

Yellow  Bird. 
IOMITRIS  PSALTRIA,  Bohap. 
Arkansas  Finch. 

IOMITRIS  MBXICANA,  Bohap. 

Mexican  Goldfinch. 

OMITRIS  LAWBENCII,  Bohap. 

eiwrence's  Goldfinch. 

OMITRIS  PINTTS,  Bohap. 

Pine  Finch. 

IOSTRA  AMERICANA,  Wils. 
Red  Crossbill. 

RVXROSTRA  MEXICAN  A,  Stuck. 

Mexican  Goldfinch. 

NOSTRA  LBUCOPTBRA,  Wils. 

ilte-wlnged  Crossbill. 

fHUB  LINARIA,  Cab. 
sser  Red  Poll. 
PHUS  CANEBCENS,  Cab. 
Meal  j  Red  Poll. 

STICTB  TEPHROCOTIS,  Sw. 

ay-crowned  Finch. 

3TICTE  QRIBBINUCHA,  Bohap. 

Gray-necked  Finch. 

3TICTE  ARCTOUS,  Bohap. 

Arctic  Finch. 
IOFHANES  NIVALIS,  Meter. 

f  now  Bunting. 

tOFHANES  LAPPONICTJS,  Selbt. 

I«aplaud  Longspur. 
tOPHANES  PICTU8,  Sw. 
mlth's  Banting. 
tOPHANES  ORNATUS,  Towns. 
itnat-collared  Banting. 


829.  PLBCTROPHANBS  MBLANOMUS,  B 

Black-shouldered  Longspur 

830.  PLBCTROPHANBS  MACCOWNH,  ] 

Maccown'i  Longspur. 

381.  CENTRONIX  BATRDII,  Baibd. 

Balrd's  Banting. 
332.  PAS8BRCULUS  SAVANNA,  Bohap. 
Savannah  Sparrow. 

833.  PASSERCULUS  SANDWICHENSIS 

KTootka  Sparrow. 

334.  PASSERCULUS  ANTHINU8,  Bohap. 

Spotted  Sparrow. 

335.  PASSERCULUS  ALA U  DIN  US,  Bohai 

Lark  Sparrow. 

336.  PASSERCULUS  ROSTRATU8,  Batbi 

Beaked  Sparrow. 

337.  POOECETE8  ORAMINEU8,  Batkd. 

Grass  Finch. 

338.  COTURNICULUS  PA8SERINU8,  Bo 

Yellow-winged  Sparrow. 

839.  COTURNICULUS  HENSLOWI,  Bohai 
Ilenslow's  Bunting. 

340.  COTURNICULUS  LECONTII,  Bohap. 

Leconte's  Bunting. 

341.  AMMODROMUS  CAUDACUTU8,  Sw 

Sharp-tailed  Finch. 

342.  AMMODROMUS  MARITIMUS,  8w. 

Sea-slde  Finch. 

343.  AMMODROMUS  SAMUELIS,  Baibd. 

Samuel's  Finch. 

844.  CHONDESTES  ORAMMACA,  Bohap. 

Lark  Finch. 

845.  ZONOTRICHIA  LEUCOPHRT8,  8w. 

White-crowned  Sparrow. 

346.  ZONOTRICHIA  QAMBELII,  Gambel. 

Gambel's  Finch. 

847.  ZONOTRICHIA  CORONATA,  Baivd. 

Golden-crowned  Sparrow. 

848.  ZONOTRICHIA  QUBRULA,  Gamb. 

Darrls's  Finch. 
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PREFACE. 


In  the  present  catalogue  it  is  proposed  to  present  a  systematic  ac- 
count of  the  collection  of  North  American  Serpents  in  the  museum 
of  the  Smithsonian  Institution.  In  the  Appendix  will  be  found  such 
Species  not  in  possession  of  the  Institution,  as  could  be  borrowed  for 
description,  as  well  as  notes  on  more  or  less  authentic  species  of  which 
Xio  specimens  could  be  found. 

A  complete  synonomy  of  all  the  species  has  not  been  attempted, 
*s  tending  to  swell  the  bulk  of  a  catalogue  too  much.  All  those, 
however,  necessary  to  a  proper  understanding  of  the  history  or  cha- 
X^acter  of  the  species,  have  been  introduced,  and  all  the  synonyms 
cjuoted  have  been  actually  verified  by  original  reference. 

Owing  to  the  want  of  osteological  preparations,  it  has  been  a  diffi- 
cult task  to  arrange  the  genera  in  a  natural  succession.  In  many 
ceases  forms  are  now  combined  which  will  hereafter  necessarily  be 
**fidely  separated.  The  almost  entire  deficiency  of  modern  general 
^vorks  upon  the  Colubridce,  has  also  been  a  serious  obstacle  to  any 
correct  idea  of  a  natural  system.  The  forthcoming  work  of  M.  M. 
IDumeril  will  undoubtedly  clear  up  much  of  the  obscurity  which  now 
exists.  But  when  systematic  writers  all  carefully  avoid  the  subject 
of  the  Ophidians,  each  waiting  for  the  others  to  make  the  first  step, 
the  attempt  to  combine  genera  by  well  marked,  though  perhaps  arti- 
ficial points  of  relation,  will  it  is  hoped  be  looked  upon  with  indul- 
gence, even  after  more  comprehensive  and  extended  investigations 
shall  render  it  necessary  to  break  up  the  combinations  here  adopted. 

The  collections  upon  which  the  original  descriptions  of  the  present 
catalogue  have  been  based  are  as  follows : — 

Spencer  F.  Baird.  Species  from  Massachusetts,  New  York, 
Ohio,  and  Pennsylvania. 

Charles  Girard.     Maine,  Massachusetts,  and  South  Carolina. 

Rev.  Charles  Fox.     Species  from  Eastern  Michigan. 

Dr.  P.  R.  Hoy.     Species  from  Eastern  Wisconsin. 

Prof.  L.  AGA88IZ.     Lake  Superior,  Lake  Huron,  and  Florida. 


Dr.  J.  P.  Kirtland.     Northern  Ohio. 

G.  W.  Fahnestock.     Western  Pennsylvania. 

Miss  Valeria  Blaney.    Eastern  Shore  of  Maryland. 

Dr.  C.  B.  R.  Kennerlt.     Northern  Virginia. 

John  H.  Clark.     Maryland,  Texas,  New  Mexico,  and  Sonora. 

John  Varden.     District  of  Columbia  and  Louisiana. 

Dr.  J.  B.  Barratt.     Western  South  Carolina. 

Miss  Charlotte  Paine  and  Mrs.  M.  E.  Daniel.    Western  S. 
Carolina. 

Dr.  S.  B.  Barker.     Charleston,  S.  C. 

Prof.  F.  S.  Holmes  and  Dr.  W.  J.  Burnett.     South  Carolina. 

R.  R.  Cutler  and  Dr.  W.  L.  Jones.    Georgia. 

D.  C.  Lloyd.     Eastern  Mississippi. 

Dr.  B.  F.  Shumard  and  Col.  B.  L.  C.  Wailes.     Mississippi. 

James  Fairie.     Mexico  and  Western  Louisiana. 

Capts.  R.  B.  Marcy  and  G.  B.  McClellan,  U.  S.  A.  Red 
River,  Ark. 

Ferdinand  Lindheimer.     Central  Texas. 

Col.  J.  D.  Graham,  U.  S.  A.  The  specimens  collected  while  on 
the  U.  S.  and  Mex.  Boundary  Survey,  by  Mr.  J.  H.  Clark,  v«.,  in 
Texas,  New  Mexico,  and  Sonora. 

Maj.  W.  H.  Emory.  Specimens  collected  on  the  U.  S.  and  Mexi- 
can Boundary  Survey,  by  Arthur  Schott,  at  Eagle  Pass,  Tex,,  and 
by  J.  H.  Clark,  in  Texas  and  New  Mexico. 

Gen.  S.  Churchill,  U.  S.  A.     Valley  of  the  Rio  Grande. 

Dr.  L.  Edwards,  U.  S.  A.     Northern  Mexico. 

Dr.  Wm.  Gambel.     New  Mexico  and  California. 

Dr.  John  L.  Le  Conte.     Littoral  California. 

Dr.  C.  C.  Boyle  and  J.  S.  Bowman.     Central  California. 

Dr.  A.  J.  Skilton.  Species  collected  in  California  by  Henry 
Moores,  Esq. 

U.  S.  Exploring  Expedition.     Littoral  California  and  Oregon. 

Academy  of  Natural  Sciences  of  Philad.  Various  unique 
specimens  described  by  Dr.  Holbrook. 

Boston  Society  of  Natural  History.    California. 

SPENCER  F.  BAIRD, 
Assist  Sec.  S.  I.  in  charge  of  Museum. 


Smithsonian  Institution, ) 
January  5, 1853.       J 


INTRODUCTION. 


EXPLANATION  OF  TERMS  USED. 

The  vertical  plate  is  the  central  one  in  the  middle  of  the  head 
above,  having  on  each  side  of  it  the  svperciliarie*,  which  form  the 
upper  part  of  the  orbit.  The  two  plates  behind  the  vertical  are  the 
occipital*;  the  pair  in  front  of  it,  the  postfrontal*.  The  prefrontal* 
or  anterior  frontal*  are  situated  in  front  of  the  postfrontals ;  and  an- 
terior to  these  and  terminating  the  snout  is  the  rostral.  The  plates 
immediately  in  front  of  the  eye  are  the  anteorh/tal* ;  those  behind  it 
are  the  postorbital*.  In  advance  of  the  anteorbital  is  the  loral,  be- 
tween which  and  the  rostral  are  the  two  na*ah,  with  the  nostril  be- 
tween them.  The  upper  and  lower  labial*  margin  the  upper  and 
■  lower  jaws.  The  temporal  shields  are  situated  between  the  upper 
labials  and  the  occipitals.  The  inframaxiUary  or  mental  scutell» 
or  shields  are  just  within  the  lower  labials. 

The  arrangement  on  the  top  of  the  head  of  one  rostral,  two  pairs 
of  frontals,  one  vertical  with  one  superciliary  on  each  side,  and  one 
pair  of  occipitals  we  have  considered  as  typical  or  normal,  from  which 
but  few  of  the  genera  described  vary.  Sometimes  one  plate  occupies 
the  place  of  the  two  prefrontals,  and  in  some  genera  a  second  median 
plate  is  seen  between  the  rostral,  frontals,  and  vertical.  On  the  side 
of  the  head  we  have  sometimes  but  one  nasal,  and  sometimes  either 
the  loral  or  the  anteorbitals  may  be  wanting.  Where  the  latter  con- 
dition exists,  it  is  sometimes  difficult  at  first  to  determine  which  plate 
has  disappeared.  A  clue  is  to  be  found  in  the  shape  of  the  remain- 
ing plate ;  if  this  be  longitudinal,  it  is  probably  the  loral ;  if  vertical, 
or  divided  into  two  or  more,  one  above  the  other,  it  is  to  be  con- 
sidered as  anteorbital.  The  loral  belongs  to  the  postfrontals,  and 
the  anteorbital  to  the  vertical,  the  posterior  edges  in  the  former  and 
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the  anterior  in  the  latter  generally  ranging.  Thus,  when  the  ver- 
tical plate  is  very  short,  the  anteorbital  is  also  short  or  wanting 
entirely,  and  the  same  relation  holds  good  between  the  loral  and 
postfrontals. 

The  specimen  whose  measurements  are  first  given,  unless  stated  to 
the  contrary,  has  served  as  the  type  of  the  description,  and  the  first 
mentioned  species  is  to  be  considered  as  the  type  of  the  genus. 

Of  the  five  numbers  given  at  the  end  of  the  descriptions,  the  first 
indicates  the  number  of  the  abdominal  scutelUe  from  chin  to  anus. 
The  second  is  that  of  the  pairs  of  subcaudal  scutellae ;  the  third,  the 
dorsal  rows  or  the  number  of  rows  of  scales  around  the  body  (ex- 
cluding the  abdominal  series).  The  fourth  number  shows  the  entire 
length  of  the  animal,  and  the  fifth  the  length  of  the  tail,  in  English 
inches. 

In  referring  to  the  dorsal  rows,  the  exterior  one,  or  that  next  the 
scutellse,  is  considered  to  be  the  first,  unless  the  contrary  is  stated. 

When  there  are  two  numbers  separated  by  the  symbol  at  the  be- 
ginning of  the  measurements,  the  first  indicates  the  number  of  entire 
abdominal  scutellaa,  the  latter  of  those  that  are  bifid  or  divided.  The 
subcaudal  scutellae  are  to  be  considered  as  divided  or  in  pairs,  unless 
mentioned  to  the  contrary. 

In  enumerating  the  number  of  labial  plates,  those  on  one  side  of 
the  jaws  only  are  to  be  understood,  and  the  terminal  and  median  one 
on  the  symphysis  of  the  upper  and  lower  maxillaries  is  never  in- 
cluded. On  the  upper  jaw  that  plate  is  at  the  end  of  the  snout,  and 
is  the  rostral. 

The  descriptions  are  all  based  on  specimens  preserved  in  alcohol, 
unless  otherwise  stated. 
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Synopsis  of  Families  and  Genera,  and  list  of  Species  of 

North  American  Serpents. 


Family  I. — Crotalldak.  Erectible  poison  fangs,  in  front, 
lew  teeth  in  upper  jaw.  '  A  deep  pit  between  the  eye  and  nostril. 

Family  II. — Colubridak.  Both  jaws  fully  provided  with  teeth. 
^Ko  anal  appendages. 

A.     Loral  and  anteorbital  both  present. 
6.     Either  loral  or  anteorbital  absent. 

Family  III. — Boidae.  Both  jaws  with  teeth.  Rudiments  of 
binder  limbs  or  spur-like  anal  appendages. 

Family  IV. — Typhlopidae.  Teeth  only  in  one  jaw,  either 
the  upper  or  lower.  Upper  jaw  strongly  projecting.  Scales  on  the 
7>elly  instead  of  scuteilae,  disposed  in  several  series  like  those  on  the 
upper  surface. 

Family  I.— CROTAUDJE). 


Tail  with  a  rattle. 
Top  of  head  covered 
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'with  small  scale-like  plates Crotalua 1 

with  large  plates  arranged  as  in 

Coluber Crotalophonu 11 


Tail  without  a  rattle.  (  present Agkiatrodon 17 

Loral  plate  \  absent Toaricophia 19 
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Family  II.— COLUBRHXS). 
A.     Loral  and  anteorbital  both  present. 
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Family  II. — COLUBRIDJEJ,  continued. 
B.     Loral  or  anteorbitak  absent. 


Anteorbitals 

absent. 
Prefrontals 


one. 


pm« 

carinated Haldea. 12*2 

smooth Farancia....l23 

two.     Scales  ft        f  One  nasal Abastor 125 

smooth.  Post- J   wo*  \Two  nasals Virginia 127 

orbitals       (one Celuta 129 

^l0ral       fam/w^tii  /  Postabdom.  sc.  divided... Tantilla 131 

absent      J  Bmooin \         *<  «   entire...  Osceola 133 

Scales       (carinated Storeria 185 


Scales  < 

J  two. 


Family  HI.— BOTDJB. 
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Anteorbitals  &  f  one.    Loral  one Wenona...l39 

superciliaries    (three.    Lorals  two Charina....l54 


Family  IV. 


Cephalic 
plates  con- 
sisting of 
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Frontonasals,  nasals,  oculars,  parietals,  and 
postparietals Rena 142 

Prefrontals,  frontal  proper,  fronto-nasals, 
nasalB,  oculars,  pre-  and  supra-oculars, 
and  parietals Ophthalmidion...l55 
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Systematic  Index  of  well-ascertained  Species  op  North 

American  Serpents. 

{The  new  specie*  are  indicated  by  an  asterisk). 


CROTALU8,  Linn. 

Pag» 

1.  Crotalua  durisaua,  Linn Penna.,  Louisiana,  Mississippi..    1 

2.  "        adamanteuB,  Beauv South  Carolina. 8 

8.*       "        atrox,  B.  &  G Texas 5 

4.         "        lucifer,  B.  &  G.. Oregon 6 

6.  "        confluentus,  Say Arkansas,  Texas 8 

6.*      "        molosaus,  B.  &  G Sonora 10 

7.  "        oregonua^  Holbr Columbia  River 145 

CROTALOPHORUS,  Gray. 

1.  Crotalophorus  miliarlus,  Holbb.... Georgia,  South  Carolina. 11 

2.*      "        consors,  B.  &G Texas 12 

8.  "        tergeminus,  Holbb Wise.  Mich.  Ohio 14 

4.*      "        Edwardsii,  B.  &  G Mexico,  Sonora 15 

6.        "        Kirtlandii,  Holbb Ohio 16 

AOKISTRODON,  Beauv. 
1.  Agkistrodon  contortrix,  B.  &G....Ohio,  Penna.,  S.  C,  La 17 

TOXICOPHIS,  Tboost. 

1.  Toaricophia  piacivorus,  B.  &  G Louisiana 19 

2.*      "        pugnax,  B.  &  G Texas 20 

SLAPS,  Fitz. 

1.  Elapa  fulvius,  Cuv South  Carolina 21 

2.*      "        tenere,  B.  &  G Texas 22 

8.*      "        triatis,  B.  &G Mississippi,  Texas 28 

ETJTALNIA,  B.  &  G. 

1    Eutainia  aaurita,  B.  &  G Mass.,  Penna.,  N.  Y.,  Md.,  Va...  24 

Faireyi,  B.  &  G Louisiana 25 

proxima,  B.  &  G Ark.,  Texas,  New  Mexico 25 

infernalia,  B.  &  G California 26 

Pickeringii,  B.  &  G Oregon 27 

parletalia,  B.  &  G Texas 28 

leptocephala,  B.  &  G Oregon 29 

sirtalia,  B.  &  G Me.,  Mich.,  N.  Y.f  Penna.,  Md., 

Va.,  S.  C,  Miss 80 

dorsalis,  B.  &  G Texas 81 

ordinata,  B.  &G Georgia 82 

ordinoides,  B.  &  G California SS 
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2.*  Bntalnia  radix,  B.  &  G Wisconsin 84 

*.*  "  elegana,  B.  &G California 84 

I.*  "  vagrans,  B.  &  G Mex.,  Cal.,  Oregon 86 

>.*  "  Maroiana,  B.  &  G Ark.,  Texas 86 

5.  "  condnna,  B.  &  G Oregon 146 

NERODIA,  B.  &  G. 

Nerodia  aipedon,  B.  &  G Mich.,  Mass.,  Penna.,  N.  Y.,  Md..  88 

"        faaciata,  B.  &  G South  Carolina 89 

"        erythrogaster,  B.  &  G La.,  8.  C 40 

*  "        Agaaaizii,  B.  &  G Lake  Huron 41 

*  "        Woodhouaii,  B.  &  G Texas 42 

"        taadapilota,  B.  &  G Georgia 48 

*  "        Holbrookii,  B.  &  G Louisiana 48 

"        niger,  B.  &G Massachusetts 147 

"        rhombifer,  B.  &  G Arkansas 147 

).       "        transversa,  B.  &  G Arkansas 148 

REQINA,  B.  &  G. 

Regina  leberis,  B.  &G Mich.,  Ohio,  Penna 45 

"        rlgida,  B.  &  G Penna.,  Georgia 46 

*  "        Grahamii,  B.  &  G Texas 47 

*  "        Clarkil,  B.  &G Texas 48 

NINIA,  B.  &  G. 

*  Nlnia  diademata,  B.  &  G Mexico 49 

HETERODON,  Beauv. 

Heterodon  platyrhinos,  Latr Penna.,  Va.,  S.  C,  Ohio,  Miss...  61 

,*      "        cognatus,  B.  &  G Texas 54 

"        niger,  Troost Penna.,  S.  C,  Miss 55 

*  "        atmodes,  B.  &  G Ga.,  S.  C 67 

"        simuB,  Holbe S.  C,  Miss 69 

11        naaicus,  B.  &  G Ark.,  Texas,  Sonora,  Cal 61 

PITUOPHIS,  Holbe. 

Pituophis  melanoleucus,  Holbe... Carolina 65 

"        bellona,  B.  &  G Texas,  Cal.,  Sonora 66 

*  "        McClellanii,  B.  &  G Arkansas 68 

"        catenifer,  B.  &  G California 69 

*  "        Wilkesii,  B.  &  G Oregon 71 

*  "        annectena,  B.  &  G California 72 

SCOTOPHIS,  B.  &  G. 
.  Scotopbis  alleghaniensis,  B.&G... Pennsylvania. 78 

*  "        Lindheimerii,  B.  &  G Texas 74 

,*     u        vulpinus,  B.  &  G Mich.,  Wise 76 
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4.*  Sootophia  confinis,  B.  &  G South  Carolina 7$ 

6.*      "        lsetus,  B.  &  G Arkansas 77 

6.  "        guttatus,  B.  &  G S.  C,  Ga.,  Miss 73 

7.  "        quadrivittatus,  B.  &  G.... Florida 80 

8.*      "        Emoryi,  B.  &  G Texas 167 

OPHLBOLUS,  B.  &  G. 

1.*  Ophibolua  Boylii,  B.  &G California 82 
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splendidua,  B.  &  G Sonora 83 

Sayi,  B.  &  G La.,  Miss.,  Ark.,  Texas 84 

getulus,  B.  &  G S.  C.,  Miss 85 

rhombomaculatustB.&G..Ga.,  S.  C 86 

exlmius,  B.  &  G Mass.,  N.  Y.,  Penna 87 

clericus,  B.  &  G Va.,  Miss 88 

doliatus,  B.  &  G Mississippi 89 

gentilifl,  B.  &G Ark.,  La 90 


GEORGIA,  B.  &  G. 

1.  Georgia  Couperi,  B.  &  G Georgia 92 

2.  "        obaoleta,  B.  &  G Texas 158 

BASCANION,  B.  &  G. 

1.  Bascanion  constrictor,  B.  &  G Penna.,  Md.,  Miss.,  S.  C,  La....  93 

2.*      "        Premontii,  B.  &  G California 95 

8.*      "        Foarii,  B.  &  G Mich.,  Penna 96 

4.         "        flaviventria,  B.  &  G Texas,  Cal 96 

6.*      "        vetuatus,  B.  &  G Cal.,  Oregon 97 

MASTICOPHIS,  B.  &  G. 

1.  taaaticophiB  flagelliformi8,B.&G... South  Carolina 98,  149 

2.  "  flavlgularia,  B.  &  G Texas,  Ark 99 

8.  "  mormon,  B.  &  G Utah 101 

4.*  "  ornatufl,  B.  &  G Texas 102 

6.  "  taeniatus,  B.  &  G California 103 

6.*  "  Schottil,  B.  &  G Texas 160 

SALVADORA,  B.  &  G. 
1.*  Salvadora  Grahamiae,  B.  &G Sonora 104 

LEPTOPHIS,  Bell. 

1.  Leptophia  sestlvas,  Bell Md.,Ya.,  S.  C,  Miss 106 

2*      "        majalifl,  B.  &  G Texas,  Ark 107 

CHLOROSOMA,  Wagl. 

1.  Chlorosoma  vernalis,  B.  &  G Me.,  Mass.,  N.  T.,  Penna.,  Mich. 

Wise,  Miss 10^ 

CONTIA,  B.  k  G. 
1.*  Contia  mitis,  B.  &  G Cal.,  Oregon lH> 
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I,  B.  &  G. 

1.  Diadophli  punctatuB,  B.  &  G N.  T.,  Penna.,  Ga.,  S.  C,  Miss.. 112 

2.*      "        amabilia,  B.  &  G California 118 

8.*      "        docilia,  B.  &  G Texas 114 

4.*      "        pulchellua,  B.  &  G California 115 

5.*      "        regalia,  B.  &  G Sonora 115 

LODIA,  B.  &  G. 
1.  Lodia  tenuis,  B.  &  G Oregon 116 

SONORA,  B.  &  G. 
1.*  Sonora  aemiannulata,  B.  &G Sonora 117 

RHINOSTOMA,  Fitz. 
1.  Rhinostoma  cocdnea,  Holbr 8.  C,  Ga.,  Miss.,  La 118 


1,  B.  &  G. 
1.*  Rhinocheilufl  Leoontii,  B.  &  G California 120 

HALDEA,  B.  &  G. 
1.  Haldea  striatula,  B.  &G Va.,  S.  C,  Miss 122 

FARANCIA,  Gray. 
1-  Paranoia  abacuroa,  B.  &  G S.  C,  La 128 

ABASTOR,  Geay. 
1.   Abastor  erythrogrammoa,  GRAY...Ga 125 

VIRGINIA,  B.  &  G. 
l.«  Virginia  Valeria,  B.  &  G Md.,  Va.,  S.  C 127 

CELTJTA,  B.  &  G. 
1*   Celuta  amcena,  B.  &  G Penna.,  Md.,  Va.,  S.  C,  Miss.. ..129 

TANTTTJiA,  B.  &  G. 

1.*  Tantilla  coronata,  B.  &  G Mississippi 181 

£-*      "        gracilia,  B.  &G Texas 182 

OSCEOLA,  B.  &  G. 
3.«  Osceola  elapsoidea,  B.  &G S.  C,  Miss 183 

8TORERIA,  B.  &  G. 

X.  Storeria  Dekayi,  B.  &  G Wise,  Mich.,  Ohio,  Mass.,  N.  Y., 

Pa.,  Md.,  8.  C,  Ga.,  La.,  Tex..  185 
3*        "        occipito-maculata,  B.        Me.,  N.  T.,  Lake  Sup.,  Wise, 

&G Pa.   8.  C,  Ga 137 
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WENONA,  B.  &  G. 

1.  Wenona  pltunbea,  B.  &  G Oregon 189 

2.  "  Isabella,  B.  &G Oregon 140 

RENA,  B.  &  G. 

1.*  Rena  dulois,  B.  &  G Texas 142 

2*      "      humilia,  B.  &G California 148 


SUMMARY. 

Genera.      Old 18 

New 22 

Total 85 

Species.     Old 66 

New 64 

Total 119 


SPECIES  NOT  SEEN. 

1.  Toadcophis  atrofoscus,  Troost Tennessee 150 

2.  Coluber  testaceus,  Say Rocky  Mts 150 

8.     "     Sayi,  Schl Missouri 161 

4.     "    vertebralis,  Blainv California 152 

6.     "     (Ophia)  californiae,  Blainv California 158 

6.  "    (Zacholus)  zonatus,  Blainv....  California 163 

7.  "    planiceps,  Blainv California 154 

8.  Charlna  Bottee,  Gray California .-; 154 

0.  Ophthalmidion  longiasi- 1  m    . ,     . 

mum,  Dum.  &  Bibb.  } ""^  ' 1M 
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Genus  CKOTALIIS,*  Linn. 

Gen.  Char.  Upper  surface  of  head  covered  with  small  plates, 
scale-like,  with  a  few  larger  ones  in  front.  The  tail  is  terminated 
by  a  well-developed  rattle.  A  deep  pit  between  the  eyes  and  the 
nostrils.  Subcaudal  scutellse  entire.  Temporal  and  labial  shields 
small  and  convex. 

1*  Crotalus  duriSSllfl,  Linn. — Head  angular.  Scales  between  the 
superciliaries  small,  numerous,  uniform.  Plates  above  snout,  2  anterior 
frontal,  and  5  postfrontal.  Suborbital  chain  continuous,  of  large  scales. 
Two  rows- between  this  and  labials.  Labials  12-14  above,  5th  largest;  13-15 
below.  Scales  on  the  back  23-25,  all  carinated ;  carination  on  outer  row 
obsolete.  Tail  black.  Above  sulphur-brown,  with  two  rows  of  confluent 
brown  lozenges.  Light  line  from  superciliary  to  angle  of  the  mouth.  Be- 
hind this  a  dark  patch. 

8tn.  Crotalus  durisgus,  Linn.  Syst.  Nat  T.  1766,  372. — Gm.  Linn.  Syst 
Nat  ed.  xiii.  I.,  III.  1788, 1081.— Holdr.  N.  Amer.  Herp.  III.  1842,  9.  PI.  i. 
— Dkkay,  New  Y.  Fauna.  Pt.  III.  1842,  65.  PI.  ix.,  fig.  19.— Storee,  Rep. 
Kept,  of  Mass.  1839,  233. 

Vipera  caudisona  americana,  Catesb.  Nat.  Hist  Carol.  II.  1743,  41.   PI.  lxi. 

Banded  Rattlesnake. 

Head  above  covered  with  small  sub  tuberculous  scales.  Supercili- 
aries large.  Anterior  frontals  large,  triangular,  emarginated  behind 
to  receive  a  series  of  three  small  plates.  A  single  subhexagonal  plate 
between  the  superciliary  and  anterior  frontal.  The  exterior  plate  of 
the  posterior  frontal  row  is  much  the  largest,  and  is  in  contact  with 

*  The  names  and  characteristics  of  the  higher  divisions  will  be  given  in  the  sy- 
nopsis of  species. 

The  figures  at  the  end  of  the  descriptions  refer,  the  1st  to  the  number  of  abdomi- 
nal scutelta ;  2d,  to  the  subcaudal  scutellsa ;  3d,  to  the  dorsal  rows ;  4th,  to  tho 
total  length ;  and  5th,  to  the  length  of  the  tail. 
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2  CROTALUS. 

the  superciliaries.  A  series  of  three  or  four  larger  flat  scales  extendi 
from  the  posterior  extremity  of  the  superciliary.  Scales  on  the  cheeki 
very  large,  truncate.  Anterior  orbitals  double ;  the  upper  one  rect- 
angular, elongated  longitudinally ;  separated  from  the  nasal  by  two 
small  plates. 

General  color  above,  that  of  roll  sulphur;  beneath,  whitish  yel- 
low. Along  the  back  is  a  double  series  of  subrhomboidal  blotches, 
looking  as  if  they  had  been  in  contact,  and  then  the  line  of  junction 
partially  effaced  for  the  three  or  four  central  rows.  The  impression 
conveyed  of  the  color  of  these  blotches  is  that  of  coarse  mottling! 
of  soot  or  gunpowder  grains,  more  crowded  exteriorly.  There  an 
twenty-one  of  these  blotches  from  the  head  to  the  anus,  the  tail  being 
entirely  black.  The  rhomboids  are  enclosed  within  about  twelve 
dorsal  series  of  scales.  Directly  opposite  to  these  spots  on  each  side 
is  a  series  of  subtriangular  blotches  similarly  constituted  as  to  colour, 
and  extending  from  the  abdomen  to  about  the  fifth  lateral  row,  and 
some  six  or  seven  scales  long.  Anteriorly  these  are  distinct  from  the 
dorsal  series,  but  posteriorly  they  are  confluent  with  them,  forming  t 
series  of  zigzag  blotches  across  the  body.  The  scutellae  below  show 
more  or  less  of  the  grain-like  mottlings.  Posteriorly  the  yellow  of 
the  body  is  suffused  with  darker. 

There  are  no  markings  of  lines  distinctly  visible  on  the  sides  of 
the  head.  In  the  centre  of  the  spaces  between  the  dorsal  and  lateral 
series  of  blotches  are  indications  of  small  obsolete  spots ;  and  in  some 
cases  the  yellow  scales  external  to  the  blotches  are  of  lighter  colour 
than  the  rest. 

Huntingdon  Co.,  Pa.         166.  25. 23.     42. 5.  D.  C.  Lloyd. 

Another  specimen  has  the  ground-color  darker,  more  browni*0 
yellow.     The  markings,  however,  are  on  the  same  pattern,  except 
that  the  line  of  junction  of  the  blotches  is  not  so  much  effaced,  *** 
the  colors  more  decided.     Lateral  row  of  scales  smooth,  not  c**1" 
ated      Plates  of  head  similar.     Fifteen  labial  plates,  fourth  upp** 
one  the  largest.     The  blotches  are  nearly  uniform  umber-broW**' 
margined  with  darker;  the  scales  external  to  which  are  lighter  tb**^ 
the  ground-color. 

Lycoming  Co.,  Pa.        165.  25.  23.    25.  3}.  S.  F.  Bair**' 

A  female  from  Huntingdon  Co.,  Pa.,  has  the  general  pattern  O* 
the  one  last  mentioned,  but  a  dark  brown  tint  pervades  the  whol* 
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body,  and  obscures  the  pattern  of  coloration.  External  row  of  scales 
smooth.  The  inferior  orbital  chain  is  composed  of  scales  nearly  as 
large  as  the  two  next  rows. 

Huntingdon  Co.,  Pa.     9  168.  18.  23.    35.  3}.  S.  F.  Baird. 

In  a  specimen  from  Prairie  Mer  Rouge,  La.,  the  general  system 
of  coloration  is  similar;  it  differs  principally  in  having  a  reddish 
brown  strip  or  tint  down  the  back,  for  a  width  of  some  three  scales, 
extending  from  head  to  tail.  First  row  of  lateral  scales  smooth. 
Plates  of  head  as  described,  except  that  there  are  but  two  plates  em- 
braced between  the  two  postfrontals.  The  upper  jaw  pale  cream 
colour,  the  line  of  demarcation  starting  from  the  anterior  canthus, 
and  passing  backward  to  the  angle  of  the  mouth,  along  the  edge  of 
the  labials,  or  rather  a  narrow  cream-colored  line  beginning  on  the 
upper  labials,  at  the  angle  of  the  mouth,  and  widening  on  the  fifth 
plate,  encloses  the  whole  anterior  portion  of  the  face  below  the 
nostrils.  The  white  patch  closely  mottled  with  black  beneath  the 
eye.  A  brown  patch  across  and  beneath  the  angle  of  the  mouth,  in- 
terrupted by  the  white  just  mentioned. 

Prairie  Mer  Rouge,  La.     165.  27.  25. Jas.  Fairie. 

Mississippi.  Col.  Wailes. 

2«  Crotalus  adamanteu§,  Beauv. — Head  triangular.  Two  an- 
terior frontals,  connected  with  superciliaries  on  each  side  by  two  large 
plates :  inside  of  these  a  second  row ;  included  space  filled  by  small  scales. 
Scales  margining  superciliaries  small;  scattered  larger  ones  toward  the 
centre  of  the  intermediate  space.  Three  rows  of  scales  between  the  suborbi- 
tals and  labials.  Suborbitals  extending  to  the  middle  of  the  orbit.  Labials 
15  or  16  above ;  1st,  6th,  and  7th  largest  and  vertical ; — below,  18 ;  1st,  4th, 
and  6th  largest.  Dorsal  rows  27 ;  outer  rows  obsoletely  carinated.  Three 
or  four  dark  rings  on  tail.  Three  series  of  well-defined  perfect  rhombs, 
one  dorsal,  two  lateral,  separated  by  narrow  lines.  Light  stripe  from  su- 
perciliary to  the  angle  of  the  mouth.     A  second  in  front  of  the  eye. 

By*.  Crotalus  adanytnteus,  Beauv.  Trans.  A  mer.  Philos.  Soc.  IV,  1824, 
368.— Holbb.  N.  Amer.  Herp.  Ill,  1842,  17.  PI.  ii. 

C.  horridus,  Haul.  Journ.  Acad.  Nat'  Sc.  Philad.  V,  ii,  1827,  370. 
Diamond  Rattlesnake. 

Scales  on  the  cheek  smooth.  Three  rather  large  plates  on  the 
«dge  of  the  npper  part  of  the  head,  between  the  superciliaries  and 
xostral,  inside  of  which  is  a  second  row  of  three,  also  larger  than 
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The  two  lower  rows  of  lateral  scales  smooth.  Third  and  fourth 
very  faintly  carinated.  Scales  on  the  back  and  sides  not  conspicu- 
ously different  in  size  except  the  lower  2  or  3  rows.  Posteriorly, 
near  the  tail,  all  the  scales  are  carinated  except  the  lowest. 

General  color,  yellowish  gray,  with  rhomboidal  black  blotches, 
lighter  in  the  centre,  and  with  all  the  angles  perfect.     Or  rather 
there  is  a  series  of  dull  yellowish  lines  crossing  obliquely  from  one 
side  of  the  abdomen  to  the  other  over  the  back,  following  the  oblique 
series  of  scales,  and  occupying  generally  the  posterior  half  of  each 
scale,  the  basal  portion  being  black.     These  lines,  of  which  there  are 
about  36  crossing  from  each  side,  from  head  to  tail,  (9  on  tail,) 
decussate  first  on  the  5th  or  6th  lateral  row,  and  then  on  the  back, 
where  they  are  more  or  less  confluent  three  or  four  rows.      The 
rhomboids  thus  enclosed  and  crossing  the  back  are  generally  black 
for  1}  or  2  scales  within  the  yellowish  lines,  and  the  most  central 
portion  is  dark  yellowish  brown,  mottled  with  darker.     The  inter- 
vals on  the  sides  between  the  lines  are  mostly  dark  yellowish  brown, 
minutely  mottled  with  dark  brown.     These  intervals  constitute  a 
lateral  series  of  transverse  rhomboids,  sometimes  with  the    lower 
angle  truncated.     Opposite  to  the  dorsal  rhomboids  is  a  series  of 
small  triangles  in  the  angles  of  the  first  decussation.     The  distance 
between  two  parallel  transverse  stripes  generally  consists  of  five 
rows  of  scales,  occasionally  of  six. 

On  the  sides  and  posteriorly  these  markings  are  more  or  less  in- 
distinct, though  generally  recognisable.     The  tail  usually  exhibits  a* 
good  deal  of  black.     The  under  parts  are  dull  yellowish  white,  or 
greenish  white,  clouded  toward  the  sides  with  brown.     No  regularr 
spots  visible.     The  black  on  the  tail  does  not  constitute  completer 
rings,  but  is  interrupted  in  the  middle  of  the  lower  surface,  and  in  facK 
the  black  patches  alternate  with  each  other,  and  are  not  opposite. 

The  top  of  the  head  is  light  brown,  with  occasional  black  seal* 
A  dull  yellowish  streak  starts  at  the  posterior  edge  of  the 
ary  plate,  and  passing  obliquely  backward,  through  two  rows  of  seal* 
extends  to  the  angle  of  the  mouth.     A  second  band  starts  on 
plate  in  advance  of  the  superciliary,  and  crossing  the  anterior  orbit 
expands  till  it  involves  the  7th,  8th,  and  9th  upper  labials, 
val  between  the  first  two  stripes  dark  brown.     There  are  also 
cations  of  a  second  vertical  light  bar  in  front  of  the  nostril,  and 
below  the  pit.    Rostral  dark  yellowish,  lighter  in  the  margin. 
Charleston,  S.  C.  169.  32.  27.    48.  5*.  Dr.  Bar! 
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8«  Crotalus  atrox,  B.  &  G. — Head  subtriangular.  Plates  on  head ; 
anterior  frontals  in  contact,  between  these  and  superciliaries,  on  side  of 
e  crown,  2  imbricated  plates.  Space  enclosed  occupied  by  smaller  scales, 
iperciliaries  bordered  by  a  row  of  larger  scales ;  the  anterior  much  largest 
iree  rows  of  scales  between  labials  and  suborbitals.  Labials  16  above ; 
t,  5th,  and  7th  largest; — 15  below,  1st  and  3d  largest.  Dorsal  rows 
-27:  2  exterior  rows  smooth.  On  tho  tail  3-6  half  rings.  Color  yel- 
wi&h  brown,  with  a  continuous  succession  of  dorsal  lozenges,  sometimes 
mcate  before  and  behind ;  intervals  all  narrow.  A  single  transversa 
;ht  line  on  superciliary.  Stripe  from  superciliary  directly  to  the  angle 
the  mouth. 

General  style  of  coloration  somewhat  as  in  C.  adamanteus.  Ground- 
lor  above  dull  yellowish  brown,  with  a  series  of  subhexagonal 
itches  from  the  head  nearly  to  the  tail,  in  an  uninterrupted  series, 
parated  throughout  by  narrow  lines.     We  may  refer  the  markings 

the  intersection  of  two  series  of  light  yellowish  lines,  about  40  in 
imber,  crossing  obliquely  from  each  side  across  to  the  other,  along 
e  anterior  half  of  as  many  oblique  series  of  scales.  The  lateral  de- 
issation  is  along  the  sixth  row  of  dorsal  scales ;  on  the  back,  where 
ey  cross,  the  lines  are  confluent  for  a  breadth  of  five  or  six  scales, 
aking  a  series  of  transverse  lines  across  the  back,  truncating  the 
)tuse  angles  of  the  rhomboids,  which  would  otherwise  be  produced. 
)metimes  the  acute  lateral  angle  of  the  rhomboids  are  also  taun- 
ted. Laterally,  the  yellowish  lines  are  more  or  less  obsolete,  leav- 
g  a  more  or  less  distinct  chain  pattern.  The  rhomboids  or  sub- 
omboids  enclosed  have  a  narrow  margin  of  dark  brown,  lighter 
ward  the  centre.  In  all  cases  the  interval  between  the  successive 
omboids  is  but  one  or  two  half  scales  in  width.  The  lateral  rhom- 
>ids  and  triangles  referred  to  in  C.  adamanteus  are  indicated  by 
ro  alternating  series  of  dark  brown  blotches,  the  first  along  the  3d 
id  4th  lateral  row,  opposite  the  apices  of  the  rhomboids ;  the  second 
ong  the  6th  and  7th,  and  alternating  with  the  same;  the  spots 
eupy  one  scale,  or  part  of  four  contiguous  ones.  Space  between 
ese  rhomboids  and  the  yellowish  lines,  dull  yellowish  brown.  Be- 
*ath  nearly  uniform  yellowish,  slightly  clouded  on  the  sides  of  the 
ales.  On  the  tail  the  blotches  arc  confluent  into  3  or  6  dark  brown 
df  rings,  interrupted  on  the  under  surface.  General  distribution 
'lines  on  the  head  much  as  in  C.  adamanteus;  a  narrow  light  line 
om  the  posterior  end  of  the  superciliary  backward,  directly  to  the 
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angle  of  the  mouth ;  a  second  from  the  anterior  extremity,  nearly 
parallel  with  the  first,  the  two  enclosing  an  indistinct  patch,  and  sepa- 
rated on  the  labials  by  4J  scales.  There  is  also  a  single  narrow 
Jight  line  across  the  superciliary  perpendicular  to  its  length,  obsolete 
in  old  specimens. 

It  may  readily  be  distinguished  from  ft  adamanteus  by  its  light 
color  and  the  truncations  of  the  rhomboids,  as  well  as  the  general 
obsoleteness  of  the  lateral  markings.  The  rhomboids  are  longer  in 
proportion  and  more  rounded.  The  two  lateral  rows  of  scales  are 
smooth,  the  next  two  more  strongly  carinated  than  in  ft  adaman- 
teus.  The  5th  upper  labial  is  largest,  and  transverse ;  the  rest  nearly 
uniform.     The  stripes  on  the  side  of  the  head  are  less  distinct. 

From  ft  confluentus,  it  may  be  distinguished  by  the  greater  com- 
parative size  of  the  interval  between  the  dorsal  blotches,  especially 
posteriorly.  In  ft  confluentw,  there  are  two  light  lines  across  the 
superciliary  plate,  dividing  it  into  three  sections,  the  central  rather 
narrower.  Here,  too,  the  posterior  facial  stripe,  instead  of  passing  to 
the  angle  of  the  mouth,  goes  back  of  it  on  the  2d  row  above  the 
labials,  in  ft  atrox,  passing  directly  to  the  angle  of  the  mouth. 
Other  important  distinctions  are  seen  in  the  narrower  scales  of 
ft  confluentus,  &c. 

From  ft  lucifer,  the  more  narrow  head,  fewer  and  larger  inter- 
superciliary  scales,  lighter  color,  arrangement  of  color  along  the  head, 

will  at  once  distinguish  it. 

Indianola.  187.  23.  25.  33.    3*.  Col.  J.  D.  Graham. 

"  183.  27.  27.  39}.  4*.                     „ 

"  177.28.25.  36.    4|.                    „ 

„  187.  23.  25.  15f.  1}.                     „ 

San  Pedro,  Texas.  177.  28.  25.  36.    4{.                      „ 


4*  Crotalus  lucifer,  B.  &  G.  Muzzle  broad.  Scales  between  the 
superciiiaries  numerous,  email,  and  uniform.  Plates  on  top  of  head,  4  pre- 
frontal, 4  postfrontal,  or  else  irregular.  Three  rows  scales  between  the  sub- 
orbitals and  labials.  Labials  16  above ;  1st  and  5th  largest; — 15  below.  Dor- 
sal rows  25,  exterior  smooth,  2d  and  3d  with  obsolete  carination.  Tail,  and 
posterior  portion  of  body  with  16  or  17  half  rings.  A  succession  of  brown 
dorsal  hexagons  or  octagons,  separated  throughout  by  a  narrow  lighter 
line.  Light  stripe  from  superciliary  crosses  the  angle  of  the  mouth  on  the 
3d  and  4th  row  above  labial. 

Sth.     Crotalus  lucifer,  B.  &  0.     Proc-  Acad.  Nat.  Sc.  Phila.  VI.,  1852, 177. 
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Head  very  broad  anteriorly,  outline  little  tapering.  Head  above 
covered  with  many  small  tuberculiform  scales,  showing  a  substelli- 
form  radiation.  Interval  between  superciliary  plates  filled  with  small 
scales,  nearly  uniform  in  size ;  row  bordering  the  superciliaries  very 
small.  Scales  in  front  of  the  superciliaries  variable :  in  one  speci- 
men there  are  two  rows  of  four  each,  of  considerable  size ;  in  another 
they  are  larger  than  the  rest,  but  irregular.  Scales  on  the  checks 
large,  fiat,  smooth. 

Ground-color,  light  brown  above.  Along  the  back  a  series  of 
subhexagonal  or  octagonal  blotches,  formed  by  a  skeleton  of  dull 
yellowish,  constituting  a  dorsal  chain.  The  space  thus  enclosed  of 
the  ground-color  is  margined  faintly  with  dark  brown :  the  width 
of  the  interval  between  the  successive  blotches  is  from  one-half  to 
one  and  a  half  scales.  These  spots  are  frequently  confluent,  two  and 
three  running  together.  Where  most  distinct  the  spots  are  four  scales 
long  and  eleven  wide.  On  each  side  of  this  dorsal  series  is  a  second, 
separated  by  a  single  row  of  scales,  the  blotches  extending  from  the 
abdominal  scutell®  to  the  5th  or  6th  row.  These  are  smaller  than 
the  dorsal,  and  subcircular.  Opposite  the  transverse  light  bands, 
and  in  the  open  space  between  four  contiguous  blotches  on  the  sides, 
smaller  blotches  are  indistinctly  visible.  Posteriorly,  the  spots  on 
the  back  and  sides  are  confluent  and  darker;  in  one  specimen  form- 
ing 17  half  rings,  encircling  the  back,  leaving  about  24  dorsal 
blotches.  Abdomen  greenish  yellow,  more  or  less  clouded  with 
brown  at  the  bases  of  the  scales.  Head  dark  brown;  a  light  line 
from  posterior  portion  of  the  superciliaries  along  the  4th  row  of  su- 
pralabial  scales  back  to  the  angle  of  the  jaws,  on  the  occiput,  where 
it  expands  into  the  color  of  the  under  part.  Upper  labials  of  the 
same  light  color  behind,  rapidly  widening  anteriorly  so  as  to  include 
whole  front  and  side  of  the  face,  leaving  only  the  top  of  the  head 
dark.     The  space  about  the  facial  pit  darker. 

The  theory  of  coloration  is  that  of  decussating  lines,  which,  when 
they  intersect,  unite  so  as  to  have  the  angles  of  intersection  truncated. 

The  species  has  a  general  resemblance  to  C.  atrox  in  the  arrange- 
ment of  the  blotches,  but  is  darker,  and  has  about  17  dark  half  rings 
posteriorly  instead  of  4  or  5.  In  C.  atrox  the  head  is  narrower  and 
more  triangular,  the  space  between  the  superciliaries  narrow,  and 
occupied  by  angulated  larger  scales  instead  of  small  tuberculous  ones. 
In  C.  atrox,  the  row  bordering  the  superciliaries  is  much  larger  than 
the  rest,  and  the  scales  on  the  top  of  the  head  generally  more  angu- 
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lated.  In  C.  luci/er,  the  line  on  the  side  of  the  head,  instead  of 
going  directly  from  the  posterior  end  of  the  superciliary  to  the  com- 
missures, passes  back  nearly  parallel  to  the  mouth,  crossing  along  the 
4th  row  of  scales  above  the  labial.  The  second  line  in  front  of  the 
eye  is  much  wider  below  in  C.  lucifer,  and  the  face  generally  shows 
more  of  white,  while  the  dark  portions  are  much  darker. 

A  specimen  collected  in  California  by  Dr.  Leconte  resembles  this, 
but  owing  to  the  imperfect  state  of  preservation,. little  definite  can  be 
ascertained.  The  dorsal  figures  are,  however,  more  in  lozenges  than 
in  hexagons.     Color  dark.     Size,  very  large. 

Oregon.  168.  25.  25.    27f.  3f.    (in  dep.)   Expl.  Exped. 

5.  Crotalus  confluentns,  Sat.  Head  subtriangular.  Plates  on 
top  of  head  squamiform,  irregular,  angulated,  and  imbricated ;  scales  be- 
tween super ciliaries  small,  numerous,  uniform.  Four  rows  of  scales  be- 
tween the  suborbital  series  (which  only  extends  to  the  centre  of  the 
orbit)  and  the  labials.  Labials  15  or  18,  nearly  uniform.  Dorsal  series 
27-29.  Dorsal  blotches  quadrate,  concave  before  and  behind;  intervals 
greater  behind.  Spots  transversely  quadrate  posteriorly,  ultimately  becom- 
ing 10  or  12  half  rings.  Two  transverse  lines  on  super  ciliaries,  enclosing 
about  one-third.  Stripe  from  superciliary  to  angle  of  jaws,  crosses  angle  of 
the  mouth  on  the  second  row  above  labial.     Rostral  margined  with  lighter. 

Stn.     Crotalus  confluentus,  Sat,  in  Long's  Exped.  Rocky  Mts.  II,  1823,  48. 
C.  Lecontei,  Hallow.     Proc.  Acad.  Nat.  So.  Philad.  VI,  1851,  180. 

This  species  bears  a  considerable  resemblance  to  C.  atrox,  bat  the 
body  is  more  slender  and  compact.  Scales  on  the  top  of  the  head 
anterior  to  the  superciliaries  nearly  uniform  in  size.  Line  of  scales 
across  from  one  nostril  to  the  other  consists  of  six,  not  four  as  in  C 
atrox.  Superciliaries  more  prominent.  Labial  series  much  smaller. 
Upper  anterior  orbitals  much  smaller,  as  also  is  the  anterior  nasal. 
Scales  on  the  top  of  the  head  less  carinated.  Scales  between  super- 
ciliaries smaller  and  more  numerous,  five  or  six  in  number  instead  of 
four.  Two  lateral  rows  of  scales  smooth,  first,  second,  and  third 
gradually  increasing  in  size.     Scales  more  linear  than  in  C.  atrox. 

General  color  yellowish  brown  with  a  series  of  subquadrate  dark 
blotches,  with  the  corners  rounded  and  the  anterior  and  posterior 
sides  frequently  concave,  the  exterior  convex.  These  blotches  are 
ten  or  eleven  scales  wide  and  four  or  five  long,  lighter  in  the  centre, 
and  margined  for  one-third  of  a  scale  with  light  yellowish.  The  inter- 
vals along  the  back  light  brown,  darker  than  the  margins  of  the 
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blotches.  Anteriorly  the  interval  between  the  dark  spots  is  but  a 
single  scale;  posteriorly  it  is  more,  becoming  sometimes  two  scales, 
where  also  the  spots  are  more  rhomboidal  or  lozenge-shaped;  nearer 
the  tail,  however,  they  become  transversely  quadrate.  The  funda- 
mental theory  of  coloration  might  be  likened  to  that  of  Crotalus 
adamanteus,  viz.  of  forty  or  fifty  light  lines  decussating  each  other 
from  opposite  sides;  but  the  angles  of  decussation,  instead  of  being 
acute,  are  obtuse,  and  truncated  or  rounded  off  throughout.  Along 
the  third,  fourth,  and  fifth  lateral  rows  of  scales  is  a  series  of  indis- 
tinct brown  blotches  covering  a  space  of  about  four  scales  and  falling 
opposite  to  the  dorsal  blotches:  between  these  blotches,  and  opposite 
to  the  intervals  of  the  dorsal  blotches,  are  others  less  distinct. 
Along  the  fifth,  sixth,  seventh,  and  eighth  rows  is  a  second  series  of 
obsolete  blotches,  each  covering  a  space  of  about  four  scales,  and  just 
opposite  the  intervals  between  the  dorsal  spots.  The  dorsal  and 
lower  series  are  separated  by  an  interval  of  three  scales,  this  interval 
light  brown.  Beneath,  the  color  is  dull  yellowish,  and  ten  or  twelve 
darker  half  rings  are  visible  on  the  tail. 

In  point  of  coloration  the  principal  features,  as  compared  with  C. 
atrox,  lie  in  the  dorsal  blotches,  being  disposed  in  subquadrate  spots 
instead  of  subrhomboids ;  the  intervals  thus  forming  bands  across  the 
back  perpendicular  to  the  longitudinal  axis.  This  tendency  to 
assume  the  subquadrangular  pattern  has  broken  up  the  chain-work 
into  isolated  portions,  as  in  Coluber  eximius  or  Crotalophorus  lerge- 
minus.  The  intervals  of  the  dorsal  blotches  are  wide  and  darker  in 
the  middle,  while  in  C.  atrox  they  are  narrow,  not  linear,  and  uni- 
color.  The  sides  of  the  head  present  the  usual  light  stripe  from  the 
posterior  extremity  of  the  superciliary;  it  passes,  however,  to  the 
angle  of  the  jaw  on  the  neck,  along  the  second  row  of  scales  above 
the  labials.  A  second  stripe  passes  in  front  of  the  eye  to  the 
labials,  widening  there.  A  small  light  vertical  bar  is  seen  below  the 
pit,  and  another  on  the  outer  edge  of  the  rostral.  On  the  supercili- 
aries  are  seen  two  light  transverse  lines  enclosing  a  space  nearly  one- 
third  of  the  whole  surface.  In  C.  atrox  there  is  a  single  median 
line.  Sometimes,  as  in  C.  atrox,  the  single  blotches  on  the  nape  are 
replaced  by  two  elongated  ones  parallel  to  each  other. 

Bed  River.  180.  27.  29.     34.  4.  Capt.  Marcy. 

San  Pedro,  Texas.  181.  28.  27. Col.  J.  D.  Graham. 

Bet  San  Antonio^  ^  ^ 

and  El  Paso,     j 
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€•  Crotalus  molOMUS,  B.  &  O.  Motile  broad;  rostral  small. 
Scales  between  superciliaries  small,  uniform,  except  the  two  anterior.  Two 
frontal  plates,  four  postfrontal.  Two  inter  superciliary,  all  in  contact  Five 
rows  scales  between  the  labials  and  suborbital  row.  Middle  row,  not  ex- 
tending beyond  the  middle  of  the  orbit.  Labials  18  above,  fifth  and  sixth 
largest ;  17  below.  Dorsal  rows  of  scales  29.  Two  external  rows  small.  Tail 
uniform  black.  Color  roll  sulphur,  a  series  of  chestnut-brown  transverse 
lozenges,  with  exterior  corners  produced  to  the  abdomen.  Centres  of  lozenges 
with  one  or  two  spots.  Each  scale  but  one  color.  A  brown  patch  below  and 
behind  the  eye. 

One  of  the  most  strongly  marked  of  all  the  species.  Head  very 
broad  in  front;  outline  nearly  rectangular.  Rostral  small.  Two 
anterior  frontals ;  behind  these  four  plates,  the  exterior  resting  on 
the  superciliary ;  behind  these  two  other  plates,  between  and  in 
contact  with  the  superciliaries.  Anterior  nasal  subtriangular.  Top 
of  head  with  numerous  smooth  subtuberculous  scales.  Suborbitals 
large,  extending  to  the  anterior  canthus.  General  aspect  smoother 
than  in  Crotali  generally,  scales  rounded  at  the  posterior  apex, 
carinated  but  slightly. 

General  color  above  that  of  roll  sulphur,  beneath  pale  yellowish, 
posteriorly  very  faintly  clouded  with  brownish.  Tail  black.  Ante- 
riorly the  scutelke  are  entirely  immaculate.  Along  the  back  is 
a  series  of  transverse  reddish  or  chestnut-brown  losenges  embraced 
in  a  width  of  12  or  14  scales  and  4  or  5  scales  long,  and  with  the 
exterior  angles  produced  to  the  abdomen.  These  lozenges  are 
frames  with  the  outline  generally  one  scale  in  width  and  with  the 
centres  of  the  ground-color ;  sometimes  divided  by  a  median  line  of 
brown,  so  as  to  show  two  yellowish  spots  inside  of  the  losenges. 
The  scales  exterior  to  the  lozenges  are  rather  lighter.  Sometimes 
the  brown  rings  and  the  lozenges  widen  at  the  abdomen  and  indicate 
lateral  spots  of  four  scales ;  at  others,  and  especially  anteriorly,  the 
rings  are  obsolete,  and  the  brown  is  in  a  dorsal  series.  In  fact,  for 
the  anterior  fourth  of  the  body  we  have  a  dorsal  patch  of  brown, 
showing  alternately  at  successive  intervals  one  large  yellowish  spot 
and  then  a  pair  of  smaller  ones,  owing  to  the  confluence  of  the  suc- 
cessive lozenges.  The  superciliaries  and  scales  anterior  to  them,  as 
well  as  a  broad  patch  below  and  behind  the  eye,  light  greenish 
brown.  Tail  uniform  dark  brown  above,  paler  beneath.  Only  one 
button  with  two  necks,  no  rattle. 

A  remarkable  character  of  this  species  is  that  each  individual 
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scale  is  of  the  same  uniform  tint  to  its  base,  and  not  showing  two 
colours  as  in  other  species. 

FartWeteer^Rita^    lg7  2g  2g      33J  3       Col.  j.  D. Graham. 
ad  Cobre,  JV.  Mex.  j 


Genus  CROTALOPHORUS,  Gray. 

Gen.  Char.  Upper  surface  of  the  head  covered  with  nine  large 
plates,  as  seen  in  Coluber  and  allied  genera.  The  tail  terminates  in 
a  rattle,  generally  smaller  than  in  Crotalu*.  A  deep  pit  between 
the  eye  and  nostril,  as  in  CroUdus.  Subcaudal  scutellae  entire,  except 
a  few  at  the  end  of  the  tail,  which  are  bifid. 

Syn.     Croialophorus,  Gray,  Ann.  Philos.  1825,  205. 

1*  Crotalopborus  miliarias,  Holbb. — Twenty-two  or  twenty- 
three  dorsal  rows  of  scales,  all  of  which  are  carinated,  the  lateral  and  first 
row  but  slightly ;  a  vertebral  brownish  red  line ;  seven  series  of  blotches,  one 
dorsal  and  three  lateral,  on  each  side,  the  uppermost  of  which  is  obsolete 
and  the  lowest  subject  to  irregularities.  Vertical  plate  subcordiform,  occipi- 
tal oblong  and  elongated.  A  narrow  white  line  commences  at  the  lowest 
point  of  the  orbit  and  passes  obliquely  backward  to  the  angle  of  the  mouth. 

Sth.  Crotalu*  mitiariut,  Linn.  Syst.  Nat  I,  372. — Gm.  X.  Syst.  Nat  ed.  XIII, 
I,  iii,  1788.  1080.— Mbbb.  Vers.  Syst.  Amph.  1820, 156.— Habl.  Jour.  Acad. 
Nat  Sc.  Phila.  V,  ii,  1827,  370.     Holbb.  N.  Amer.  Herp.  II,  1838,  73  PI.  xv. 

Caudisona  miHarius,  Waol.  Syst  Amph.  1830,  176. 

Crotalophorus  mQiariut,  Holbr..   N.  Amer.  Herp.  2d.  ed.  Ill,  1842,  25.  PI.  iv. 

Viptra  Caudisona  amerieana  minor,  Catesb.  Nat.  Hist.  Carol.  II,  1743, 42. 
PI.  xiii. 

Ground  Rattlesnake. 

Ground-color  dark  greyish  ash,  minutely  mottled.  A  series  of 
thirty-eight  to  forty-five  subcircular  dorsal  blotches  extending  from 
head  to  tail,  dark  brown,  each  with  a  narrow  distinct  yellowish 
border.  Interval  rather  narrower  than  the  spots  themselves.  A 
broad  band  of  purplish  red  passes  from  head  to  tail,  through  the 
blotches.  On  each  side  may  be  distinguished  three  series  of  blotches, 
the  first  on  the  first  and  second  lateral  rows  of  scales  and  partly  on 
the  abdominal,  scutellae.  The  second  alternating  with  this  on  the 
second,  third,  fourth,  and  fifth  rows  of  scales,  and  opposite  the  dorsal 
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aeries.  The  third  alternating  with  the  second  and  the  dorsal  series, 
on  the  fifth,  sixth,  seventh,  and  eighth  rows  of  scales.  The  latter 
series  is  dusky  and  obsolete;  the  others  are  uniform  and  distinctly 
black. 

The  shape  of  the  blotches  is  subjected  to  some  variation  according 
to  individuals.  Generally  subcircular  or  slightly  oblong,  they  become 
sometimes  a  transversely  elongated  quadrangle,  three  times  as  long  as 
wide.  Their  shape  varies  according  to  the  region  of  the  body  on 
which  they  are  found.  On  the  anterior  third  they  are  subquadran- 
gnlar,  anteriorly  and  posteriorly  emarginated ;  on  the  middle  region 
they  elongate,  and  toward  the  posterior  third  become  nearly  circular. 
Backward  of  the  anus  the  five  or  six  blotches  of  that  region  extend  on  the 
sides,  without,  however,  meeting  on  the  lower  surface.  The  blotches  of 
the  first  lateral  row  are  subquadrangular  and  a  little  smaller  than  those 
of  the  second  and  third  rows ;  the  blotches  of  the  second  row  being 
transversely  oblong  and  largest  on  the  middle  region  of  the  body. 
Side  of  the  head  purplish  brown.  •  A  narrow  distinct  white  line  from 
the  lowest  part  of  the  orbit  passing  obliquely  backward  to  the  angle 
of  the  mouth.  Above  and  continuous  with  that  white  line  a  deep 
chestnut-brown  vitta  is  observed,  of  the  same  length  but  broader  and 
lined  above  with  a  narrow  dull  yellowish  margin.  Two  undulated 
dark-brown  vittae  extend  from  the  vertex  to  the  first  dorsal  blotch 
and  confluent  with  it.  A  double  crescentio  blotch  is  observed  on  the 
frontal  scutellae  leaving  a  transversal  fulvous  band  across  the  head 
between  the  orbits.  The  color  underneath  is  reddish  yellow,  mar* 
morate'd  with  brownish  black  blotches  and  minute  dots. 

The  scales  are  elongated,  carinated,  and  acute  posteriorly.  Those 
of  the  lateral  row  are  slightly  carinated  also,  but  narrower  than  in  C. 
conaors,  and  more  acute  posteriorly. 


Co.,  Georgi 

a.   135.  28+5.    23. 

15f  2*. 

Dr.  Jones. 

on}  S.  C. 

136.  22+11.  22. 

17f  2|. 

Dr.  Barker. 
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2.  Crotalopborus  consors,  B.  &  G.— Twenty-five  rows  of  dor- 
sal scales,  all  carinated  except  the  two  first  rows  on  either  side.  Seven  series 
of  blotches,  one  dorsal  and  three  on  each  side,  all  very  small.  A  yellowish 
white  line  passing  from  behind  the  nostril  below  and  behind  the  eye. 
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Resembles  C.  mUiarius  in  its  general  appearance,  but  without  the 
vertebral  brownish  red  line.  The  ground  color  is  olivaceous  brown, 
the  blotches  of  a  deeper  brown,  encircled  with  a  black  fillet  margined 
with  a  whitish  yellow  line.  There  are  about  fifty  blotches  in  the 
dorsal  series  emarginated  anteriorly  only,  thirty  of  which  are  trans- 
versely elongated,  very  irregular ;  the  twenty  remaining  ones  nearly 
circular,  with  regular  outlines.  The  blotches  of  the  lateral  rows  are 
comparatively  small  and  of  nearly  equal  size,  though  sometimes  one  of 
either  row  may  appear  much  the  largest.  The  blotches  of  the  first 
lateral  series  are  opposite  to  those  of  the  dorsal  and  affect  the  1st, 
2d,  and  3d  rows  of  scales  and  the  extremities  of  the  abdominal  scu- 
tellae.  The  blotches  of  the  second  series  alternate  with  these,  extend- 
ing on  the  3d,  4th,  and  5th  rows  of  scales.  The  blotches  of  the  third 
series  are  obsolete  and  alternate  with  those  of  the  second  series,  and  are 
generally  opposite  to  those  of  the  dorsal  series  situated  in  the  5th, 
6th,  and  7th  rows.  The  upper  surface  of  the  head  is  brown ;  there 
are  two  vittae  extending  from  the  vertex  along  the  neck  to  the  first 
dorsal  blotch.  A  broader  and  deep  chestnut-brown  band  extends  from 
the  eye  to  the  neck.  The  frontal  region  is  deeper  brown  than  the 
vertex.  A  yellowish  white  line  starts  from  the  nostrils  near  the  upper 
surface  of  the  head,  extending  backward  in  passing  between  the  eye 
and  the  pit  to  the  angle  of  the  mouth.  A  vertical  whitish  bar  extends 
from  each  side  of  the  pit  to  the  labial.  The  belly  is  yellowish  white 
marbled  with  black  transversely  oblong  patches.  The  vertical  plate 
is  cordiform;  the  anterior  frontal  plates  proportionally  small;  the 
occipital  rather  broad.  The  scales  of  tne  body  are  elongated,  a 
little  smaller  than  in  C  miiiarius,  but  not  quite  so  acute  posteriorly. 
The  two  lateral  and  smooth  rows  are  much  broader  than  the  rest 
and  conspicuous :  most  of  the  scales  of  these  two  rows  are  black,  with 
the  posterior  edge  straw  colored,  giving  the  appearance  of  a  succession 
of  distinct  crescents.  The  tail  is  conical  and  tapering ;  the  rattle 
composed  of  one  ring  besides  the  terminal  one. 
Indianola.  147.  33.  25.     18}.  2}.     Col.  J.  D.  Graham 
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3*  Crotalopiiorus  tergemlnus,  Holbr. — Twenty-five  rows  of 
dorsal  scales,  strongly  carinated,  with  the  exception  of  the  first  row,  which 
is  perfectly  smooth.     Vertical  plate  subhexagonal,   pointed  posteriorly. 
Seven  longitudinal  series  of  blotches.     A  narrow  band  of  yellowish  whit* 
extends  from  the  pit  to  the  neck  in  passing  close  to  the  angle  of  the  month. 

Stn.  Crotalu*  tergeminut,  Say,  Long's  Exp.  Rocky  Mts.  I,  1823,  499.— 
Habl.  Journ.  Acad.  Nat  Sc.  Philad.  v.  iii,  1827,  372. 

Crotalophortu  tergeminut,  Holbb.  N.  Amer.  Herp.  III.,  1842,  29.  PI.  v. 

Crotalophorui, Aqass.  Lake  Sup.  1850,  381.  PL  vi.  fig.  6-8. 

Prairie  Rattlesnake,  Massasauga. 

The  ground  color  above  is  brown ;  the  blotches  are  deep  chestnut- 
brown  blackish  externally,  and  with  a  yellowish  white  margin.  The 
dorsal  blotches  are  thirty -four  in  number  from  the  head  to  the  region 
opposite  the  anus,  twenty -six  of  which  are  transversely  and  irregu- 
larly oblong,  anteriorly  and  posteriorly  emarginated — Jess  so,  however, 
posteriorly ;  eight  are  subcircular.  Five  or  six  exist  on  the  tail  from 
the  anus  to  its  tip,  extending  on  the  sides,  the  last  two  forming 
sometimes  a  complete  ring.  The  next  series  on  either  side  is  com- 
posed of  small  blotches,  but  as  intensely  colored  as  in  the  other 
series.  They  alternate  with  the  dorsal  ones.  They  have  no  regu- 
larity either  in  outline  or  position.  The  second  lateral  row  is  com- 
posed of  the  largest  lateral  blotches.  They  are  transversely  oblong 
or  oval  on  the  second,  third,  fourth,  fifth,  and  sixth  rows  of  scales,  and 
opposite  the  blotches  of  the  dorsal  series ;  consequently  alternating 
with  the  third  series  above.  The  first  lateral  series  again  is  com- 
posed of  blotches  intermediate  in  size  between  those  of  the  third 
and  second  series ;  they  occupy  the  first  and  second  rows  of  scales, 
and  extend  somewhat  to  the  abdominal  scutellaa,  and  alternating 
with  the  adjoining  series.  Two  undulated  vittao  extend  from  the 
supraorbital  plates  along  the  neck  to  the  first  dorsal  blotch,  and 
often  confluent  with  the  latter.  A  linear  vitta  margined  with 
yellowish  white  extends  from  the  posterior  edge  of  the  eye  to  the 
sides  of  the  neck ;  the  inferior  yellow  margin  is  the  broadest,  and 
passes  from  the  pit  close  to  the  angle  of  the  mouth,  turning  forward 
to  the  middle  of  the  lower  jaw,  enclosing  a  semi-elliptical  browx. 
patch.  Two  elongated  yellowish  spots  may  be  observed  diverging 
from  both  sides  of  the  pit  to  the  lip.  The  cephalic  plates  are  deep 
chestnut  brown ;  a  transverse  light  brown  band  extends  across  the 
head  from  one  orbit  to  the  other. 
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The  color  underneath  is  blackish  brown  intermingled  with  yellowish. 
Racine,  Wise.  150.  21.+1. 25.     29}.  2}.  Dr.  Hoy. 

Groue  Lie,  Mich.     136.  31.        25.     19|.  2f .       Rev.  Chas.  Fox. 
Warren  Co.,  Ohio.  141.  29.         25.     23{.  3{.  Dr.  J.  P.  Kirtland. 

4*  Crotalopborus  Edwardgll,  B.  &  G.— Twenty-three  rows  of 
dorsal  scales  ;  first  and  second  lateral  row  smooth.  Vertical  plate  subpen- 
tagonal,  tapering  posteriorly.  Lateral  rows  of  blotches  proportionally  very 
small. 

The  ground-color  is  yellowish  brown  with  three  lateral  series  of 
deep  chestnut-brown  blotches.  Two  elongated  brown  blotches  ex- 
tend from  the  supercilliaries  backward.  A  narrow  band  of  chestnut 
brown,  from  the  posterior  frontal  plates,  passes  over  the  eyes  to  the 
neck,  under  which  a  yellowish  stripe  extends  from  the  nostril  to  the 
angle  of  the  mouth.  The  snout  and  upper  jaw  are  brown  with  two 
yellow  fillets  diverging  from  the  pit  The  lower  jaw  and  chin  arc 
mottled  with  brown  and  yellow.  There  are  about  forty-two  dorsal 
brown  and  irregular  blotches  margined  with  deep  black  and  encircled 
vrith  a  yellow  fillet,  from  the  head  to  the  tip  of  the  tail — the  34th 
opposite  the  anus — the  last  three  passing  to  the  sides  of  the .  tail 
but  do  not  meet  below.  Subcircular  on  the  posterior  half  of  the 
body,  the  blotches  on  the  anterior  half  are  longer  transversely  than 
longitudinally;  emarginated  anteriorly  only. 

The  blotches  of  the  two  lateral  series  are  proportionally  small. 
The  blotches  of  the  upper  series  are  more  or  less  obsolete  and  alter- 
nate with  the  dorsal  ones.  Those  of  the  second  lateral  series  are  the 
smallest  and  alternate  also,  being  of  as  deep  a  color  as  the  dorsal 
ones,  but  do  not  extend  beyond  the  anus,  occupying  the  second,  third, 
and  fourth  rows  of  scales.  The  first  and  lower  series  affect  the  first 
and  second  rows,  and  only  one  scale.  The  belly  is  of  a  light  straw 
color,  dotted  and  sprinkled  irregularly  with  brown. 

Scales  elliptical,  subtruncated  posteriorly,  constituting  twenty-three 
rows,  strongly  carinated,  except  the  two  lateral  rows,  which  are 
smooth. 

Head,  when  seen  from  above,  subelliptical ;  vertical  plate  propor- 
tionally more  elongated  than  in  C.  tergeminus. 

Tamaxdipas.  143.28.+3.23.     17*.  2J.       Dr.  Edwards. 

S.Banko/Rio  Grande.  153.24.         23.     11.    1§.     Gen.  Churchill. 
Sonora.  145.26.        23.     8J.   1J.  Col.J.D.Graham. 
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5.  Crotalopborus  Klrtlandll,  Holbe.— Twenty-five  rows  of  dor- 
sal scales,  sometimes  only  twenty -four,  all  strongly  oarinated  except  those 
of  the  first  lateral  row.  Vertical  plate  rather  short  and  broad.  Color  in 
the  adult  almost  uniformly  black,  with  a  vertebral  series  of  dusky  brown 
blotches,  sometimes  very  obsolete.  Underneath  bluish  slate,  with  the  pos- 
terior margin  of  the  scutellro  yellowish. 

Syn.     Crolalophorus  Kirtlandii,  Holbe.     N.  Amer.  Herp.  Ill,  1842,  31, 
PI.  vi. 
Black  Massasauga. 


The  scales  of  the  lateral  row  are  as  broad  or  high  as  long.  Those 
of  the  second  row  are  but  slightly  carinated,  and  distinguished  from 
the  next  rows  above  in  being  broader  and  regularly  elliptical  poste- 
riorly. The  carinated  scales  are  elongated,  and  the  narrowest  as  they 
approximate  the  dorsal  region.  They  are  posteriorly  rounded  or 
subacute. 

In  the  young,  eight  inches  and  a  half  long,  the  ground-color  is 
brown,  with  a  dorsal  series  of  deep  brown  spots  transversely  oblong, 
emarginated  anteriorly  and  posteriorly,  almost  quadrangular  on  the 
posterior  region  of  the  body  and  tail;  and  thirty-four  in  number  from 
head  to  tail.  There  are  three  lateral  series  of  blotches  on  each  side; 
the  upper  one  composed  of  small  and  obsolete  blotches,  alternating 
with  the  dorsal  ones ;  the  second  row  is  composed  of  vertically  oblong 
blotches,  larger  than  those  of  the  upper,  and  a  little  smaller  than 
those  of  the  lower  series.  The  latter  extend  partly  on  the  abdominal 
scutellae,  as  in  C.  tergeminus  and  other  allied  species.  Six  or  seven 
rings  to  the  rattle. 

Warren  Co.,  Ohio.  140.  21+5.  24. 

«  144.  19+5. 23. 

"  142. 17+3. 25. 

"  143. 15+9. 25. 
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Genus  AGKISTRODON,  Beauv. 

Gen.  Char.  A  deep  pit  between  nostril  and  the  eye.  Nine 
plates  on  top  of  head.  Without  rattle.  Poison  fangs  as  in  Crotalus. 
One  pair  of  occipitals.  A  loral  between  the  nasal  and  anterior  orbit- 
als.  Labials  excluded  from  the  orbit  by  the  presence  of  suborbital 
plates.  Scales  carinated;  rows  23  in  number.  Subcaudal  scutellae 
divided  posteriorly.  Sometimes  a  small  plate  between  the  vertical 
and  postfrontals.     Habits  terrestrial. 

Sy*.  Agkislrodon,  Pal.  de  Beauv.  Trans.  Amer.  Phil.  Soc.  Philad.  IV, 
1799,  381. 


1.  Agklstrodon  contortrlx,  B.  &  G.— Loral  present.  Labials 
not  entering  into  the  orbit.  Dorsal  rows  of  scales  23.  Color  light  chestnut, 
with,  inverted  Y-shaped  darker  blotches  on  the  sides.  Labials  yellowish 
white. 

Syw.     Boa  contortrix,  Linx.  Syst.  Nat.  I,  273. — Gm.  L.  Syst.  Nat.  ed.  xiii, 
I,  Hi,  1788,  1082. 

Agkistrodon  mokason,  Beacv.     Trans.   Amer.   Philos.  Soc.  Philad.   IV, 
1799,  380. 

Scy talus  cvpreus,  Rafin.  Amer.  Journ.  Sc.  I.,  85. — Harl.  Med.  &  Phys. 
**es.  1835,  130. 

Trigonocephaly  cenchris,  Schl.  Ess.  Phys.  Scrp.  Tart,  desc,  1837,  553. 
**l.  xx,  fig.  10  and  11. 

TYigonocephalua  contortrix,  Holbr.  N.  Amer.  Ilerp.  II,  1838,  69  PI.  xiv,  and 
2d  ed.  Ill,  1842,  39.     PI.  viii. 
Copperhead. 

More  slender  than  Toxicophu  piseiovorvs.  Plates  on  neck  and  side 
^Tnaller.  Two  anterior  orbitals,  one  above  the  other,  the  lower  nar- 
rower, and  forming  the  posterior  wall  of  the  pit.  A  distinct  loral 
o^tween  these  and  the  posterior  nasal.  Labial  not  forming  part  of 
^he  orbit,  but  separated  by  the  four  post  and  suborbitals.  Labials 
**ot  so  largely  developed;  8  above,  3d  and  4th  largest;  9  below. 

Above  light  hazel  brown,  rather  brighter  on  the  top  of  the  head, 
*nd  everywhere  minutely  mottled  with  very  fine  dark  points.     On 
each  side  is  a  series  of  15-26  darker  chestnut-colored  blotches  resting 
on  the  abdominal  scutellae,  and  suddenly  contracting  about  the  mid- 
dle of  the  side,  so  as  somewhat  to  resemble  an  inverted  Y  •     These 
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blotches  extend  to  the  vertebral  line,  where  they  may  be  truncated 
or  end  in  a  rounded  apex.  Generally  those  of  opposite  sides  alter- 
nate with  each  other,  but  frequently  they  are  confluent  above,  form- 
ing continuous  bands.  They  are  so  disposed,  that  the  intervals 
between  the  successive  blotches  are  pretty  much  of  the  same  shape 
and  size,  though  inverted.  The  centres  of  the  blotches  are  lighter; 
in  some  cases  so  much  so  as  greatly  to  increase  the  Y^h*!?^  resem- 
blance. Color  beneath  dull  yellowish,  with  a  series  of  distinct  large 
dark  blotches,  35-45  in  number,  on  each  side.  Chin  and  throat  un- 
spotted. Sides  of  head  cream  color ;  the  line  of  demarcation  very 
distinct;  this  passes  along  the  upper  edge  of  the  head,  in  front  of  the 
eye,  and  involving  the  lower  three-fourths  of  the  orbit,  intersects  the 
middle  of  the  2d  postorbital  plate,  (counting  from  above,)  and  ex- 
tends along  the  1st  row  above  the  labials,  to  the  posterior  edge  of  the 
last  labial ;  the  line  then  comes  back  through  the  middle  of  the  lower 
labial  range,  where  it  is  marked  by  a  narrow  black  line.  Rostral  of 
the  same  color.  A  small  areolated  dark  spot  near  the  inner  edge  of 
each  occipital  plate. 


Cleveland. 


tt 


Foxburg,  Pa. 
« 


tt 


Carlisle,  Pa. 
it 

Charleston. 


u 


tt 


153.  40+10.  23. 

152.  42+10.  23. 

152.  32+18.  23. 

152.  32+18.  23. 

150. 48.         23. 

154. 42.         23. 

154. 48.         23. 

150.40+8.    23. 

Prairie  Mer Rouge,La.  153.40+8.    23. 

"  "  150. 30+18. 23. 

blotches  larger  and  fewer,  about  15  in  number,  and  running  more 

upon  the  abdomen.   Vertical  plate  larger  and  more  acute  posteriorly. 

Bet  Indianola  &  )      -irA  00 

San  Antonio,      j 

Sabinal.  150.31+17.23.     11}.  If 


27i.  8|. 
29.  4f. 
26J.  3f . 
32f .  4J. 
7.  3f. 
22f . 2f . 
28}.  4}. 
24|.  3f . 
20|.  2}. 
20f,  3. 


Dr.  Kirtland. 
tt 

S.  F.  Baird. 
tt 


C.  Girard. 
Jas.  Fairie. 
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Col.  Graham. 
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Genus  TOXICOPHIS,  Troost. 

Gen.  Char.  No  rattle.  Pit  and  fangs  as  in  Agkistrodon.  Eleven 
plates  on  top  of  head.  No  loral  plate  between  nasal  and  anterior 
orbital.  A  second  and  smaller  pair  of  occipital  plates  contiguous  to 
the  first.  Labial  entering  into  the  orbit.  Scales  very  conspicuously 
carinated,  forming  25  longitudinal  rows.  Subcaudal  scutellse  divided 
posteriorly.     Habits  aquatic. 

Syn.  Toxicophis,  Troost,  Ann.  Lye.  Nat.  Hist.  N.  York,  EI, 
1833,  190. 

1*  Toxicophis  piscivorus,  B.  &  G.— No  loral.  Inferior  wall  of 
orbit  constituted  by  3d  labial :  25  dorsal  rows.  Dark  chestnut  brown,  with 
indistinct  vertical  dark  bars.  Line  from  superciliary  along  the  edge  of  the 
head,  through  the  middle  of  the  second  supra  labial  row.  A  second  line 
from  the  lowest  point  of  the  orbit  parallel  to  the  first. 

Stn.     Trigonocephaly  pucivoru*,  Holbr.     N.  Amer.  Herp.  II,  1888,  68. 
E>1.  xiii.  and  2d  ed.  Ill,  1842,  33.     PI.  vii. 
Water  moccasin.  ' 

Scales  ail  large  and  well  developed ;  those  on  the  sides  and  back 
rf  head  conspicuously  so.  Two  nasal  plates  with  the  nostril  between 
hem.  Anterior  orbitals  two,  one  above  the  other;  the  upper  ex- 
ending  from  the  eye  to  the  posterior  nasal,  the  lower  linear,  and 
orming  the  upper  wall  of  the  pit.  Lower  and  posterior  wall  of  pit 
constituted  by  a  narrow  plate  resting  along  the  3d  labial,  and  termi- 
lating  on  the  2d.  Third  labial  very  large,  constituting  the  inferior 
vail  of  the  orbit,  of  which  three  scales  form  the  posterior.  Upper 
abials  8,  very  large  and  broad :  lower  10.  Occipitals  terminated 
jach  by  a  triangular  plate.  All  the  scales  on  the  back  of  the  head 
marinated.     Dorsal  scales  all  carinated. 

General  color  dark  chestnut-brown,  with  darker  markings.  Head 
ibove  purplish  black.  An  obsolete  chestnut-brown  streak  passes 
from  the  posterior  end  of  the  superciliary  along  the  upper  edge  of 
the  head,  through  the  middle  of  the  2d  row  of  supralabial  scales. 
A  narrow  yellowish  white  line  passes  from  the  3d  labial,  or  begins 
just  below  the  lowest  part  of  the  orbit,  and  passing  backward,  paral- 
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lei  with  the  first  stripe,  crosses  the  angle  of  the  mouth  at  the  7th 
labial,  and  meets  the  first  stripe  on  the  side  of  the  neck,  where  it  is 
confluent  with  the  yellowish  white  of  the  throat.  On  the  lower 
labial  are  three  short,  nearly  vertical  light  bars,  on  the  4th,  6th, 
and  7th ;  the  rest  of  the  jaw  itself,  as  well  as  the  interval  between 
the  stripes  on  the  sides  of  the  head,  dark  purplish  brown,  of  which 
color  is  also  the  space  in  front  and  below  the  eyes.  General  color 
above  dull  dark  chestnut-brown.  On  each  side  a  series  of  20  or  30 
narrow  vertical  purplish  black  bars,  one  or  two  scales  wide.  Of 
these,  sometimes  two  contiguous  to  each  other  on  the  same  side  are 
united  above  into  an  arch,  enclosing  a  space,  the  centre  of  which  is 
rather  duskier  than  the  ground-color ;  at  others,  corresponding  bars 
from  the  opposite  sides  unite  and  form  half  rings,  encircling  the  body. 
Sometimes  there  is  a  lighter  shade  bordering  the  dark  bars.  Be- 
neath black,  blotched  with  yellowish  white. 

Prairie  Mcr Rouge.  140.24  +  21.25.     22f.  3j.  Jas.  Fairie. 

2.  Toxicophis  pugnax,  B.  &  G. — No  loral  plate.  Second  labial 
displaced ;  25  dorsal  rows.  Above  olive-brown,  with  narrow  transverse 
dark  zigzag  bars.     Cheeks  uniform  light  colored. 

General  structure  of  the  plates  as  in  T.  pi&civorus.  No  loral. 
Second  labial  pressed  out  of  place,  and  with  its  apex  alone  on  the 
edge  of  the  mouth.  Scales  of  head  smaller  than  in  T.  piscivorus. 
Outline  different.  Lower  edge  of  orbit  bordered  by  parts  of  two 
labials. 

General  color  above  light  olive-brown ;  beneath  yellowish,  with  a 
series  of  indistinct  square  brown  blotches  on  each  side ;  chin  and  throat 
unspotted.     Tail  entirely  black.     A  scries  of  transverse  dark  browtt 
zigzag  lines  are  seen  crossing  the  back,  involving  the  entire  surface 
of  single  scales;  these  lines  are  broken  up  more  or  less,  so  as  to 
render  the  definition  of  pattern  very  difficult.     Sometimes  the  band- 
will  be  indicated  merely  by  a  few  dark  scales  on  the  middle  of  th& 
back;  at  others  it  may  be  traced  to  the  blotches  on  the  abdomen* 
Of  these  blotches  there  are  about  30  from  head  to  anus.     The  inter~ 
vals  between  the  bands  are  much  larger  than  the  bands  themselvea- 
being  from  3  to  6  scales  in  length.     No  indication  of  a  dark  patct* 
behind  the  eye,  but  the  cheeks  appear  yellowish  brown,  brighter  o>f* 
the  labials. 

Jhdianoh,  Tex.     145.  21  +  21.  25.     36}.  5|.     Col.  J.  D.  Graham- 
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Genus  ELAPS,  Schn. 

Gen.  Char.  Body  slender  and  cylindrical,  never  exceeding  three 
or  four  feet  in  length.  Head  somewhat  depressed,  in  most  cases 
continuous  with  the  body ;  subelliptieal  in  shape,  tapering  forwards, 
covered  above  with  plates,  generally  nine  in  number.  No  pit  be- 
tween the  eyes  and  the  nostrils.  Mouth  moderately  cleft,  not  di- 
latable as  in  the  other  serpents.  Upper  jaw  furnished  on  each  side 
with  a  small  permanently  erect  fang,  situated  more  posterior  than  in 
Crotalidee.  The  tail  is  continuous  with  the  body,  conical,  and  taper- 
ing towards  the  tip.  Scales  smooth;  subcaudal  scutellse  entirely 
bifid. 

Stn.     Flaps,  ScnN.  Hist.  Amph.  Nat.  &  Lit.  1801,  289. 

1.  £lap§  fUlvillS,  Cuv. — Head  oval,  posteriorly  broader  than  the 
neck.  Body  red,  annotated  with  black  rings  margined  with  yellow.  Verti- 
cal plate  pentagonal,  rounded  anteriorly ;  its  posterior  tapering  part  in- 
cluded between  the  occipitals. 

Stn.  Coluber  fulvius,  Linn,  Syst.  Nat.  I,  1766,  381. — Gm.  Linn.  Syst. 
Nat.  ed.  xiii,  I,  iii,  1788,  1104. 

Vipera  fulvia,  Harl.     Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  304. 

Elaps  fulvius,  Cuv.  Regn.  Anim.  II,  1817.— Fitz.  N.  Class.  Rept.  1826,  61. 
— Holbb.  N.  Amer.  Herp.  II,  1838,  B7.  PI.  xviii ;  and  2d  ed.  Ill,  1842,  49. 
H.x. 

Harlequin  Snake.  * 

The  red  may  be  considered  as  the  ground-color  of  the  body,  though 
the  black  rings  occupy  nearly  as  much  space  above  as  the  red,  so  as 
to  give  the  general  appearance  of  a  succession  of  red  and  black  rings. 
The  yellow  is  intermediate.  The  anterior  part  of  the  head  from  the 
posterior  point  of  the  vertical  plate,  embracing  the  orbits,  is  black,  as 
is  also  the  tip  of  the  lower  jaw.  A  yellow  ring  passes  across  the  oc- 
cipital region  down  to  the  inferior  surface  of  the  head,  embracing  the 
space  between  the  posterior  rim  of  the  eye  and  the  angle  of  the  mouth- 
Then  comes  a  black  ring,  covering  eight  dorsal  scales,  margined  pos- 
teriorly with  yellow.  From  this  region  to  the  origin  of  the  tail,  the 
black  and  red  rings  from  14  to  19  in  number  each,  alternate,  being 
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separated  from  each  other  by  a  narrow  band  of  yellow.  The  bk 
rings  cover  seven  entire  scales,  and  two  halves ;  the  intermediate  r 
space,  five  entire  scales  and  two  halves ;  and  the  yellow  either  o 
and  two  half-scales  or  two  halves  only.  Some  red  spaces  may  < 
casionally  cover  nine  and  ten  scales.  The  tail  is  alternatively  bk 
and  yellow ;  the  first  caudal  ring  is  black,  and  embraces  ten  soak 
the  second  is  yellow,  and  covers  three  scales.  Two  black  and  b 
yellow  succeed  and  cover  the  same  ground.  The  tip  of  the  tail 
black  on  five  scales.  The  tip  may  be  either  black  or  yellow,  f< 
according  to  the  size,  there  are  either  three  or  four  bkck  rim; 
Underneath  the  colors  are  the  same,  but  dull ;  occasionally  one 
more  black  rings  may  not  surround  the  body.  The  reddish  spac 
are  irregularly  blotched  with  deep  black,  as  also  sometimes  on  t 
upper  surface. 

Charleston,  S.  C.         207.  30.  15.     28}.  3}.  C.  Girai 

"  .  205.  39.  15.     22}.  2J.        Dr.  S.  B.  Barb 

"  209.  37.  15.     17i.  If.  " 

2.  Elapg  tenere,  B.  &  G. — Head  narrow,  elongated,  continuous  wi 
the  neck  and  body.  Body  fawn-colored,  annulated  with  black  and  yelk 
Vertical  and  occipital  plates  narrow  and  elongated. 

The  ground-color  is  of  a  light  fawn,  dotted  with  black,  annulat 
with  black  rings  about  one-third  narrower  than  the  fawn,  and  wi 
yellow  rings  about  the  half  of  the  width  of  the  black  ones.  The  a 
terior  portion  of  the  head  is  black^from  the  posterior  rim  of  the  e; 
across  the  middle  of  the  vertical  plfil  to  the  mouth,  scarcely  afiectu 
the  tip  of  the  lower  jaw.  A  y4p>w  ring  embraces  the  oooipil 
region  from  the  eyes  to  the  angles  of  the  mouth.  There  are  thirte 
black  rings  from  the  head  to  the  origin  of  the  tail,  and  twice  as  mai 
yellow  ones,  the  fawn-colored  rings  being  equal  in  number  to  t 
black  ones.  The  first  black  ring  covers  eight  scales.  The  suocec 
ing  ones  cover  only  six,  and  occasionally  the  half  of  the  next  sea] 
The  yellow  rings  embrace  two  entire  scales  and  two  halves.  Tl 
fawn-color  intermediate  covers  nine  or  ten  scales,  the  last  but  oi 
only  seven  or  eight,  and  the  last  five  or  six.  On  the  tail  the  fawn 
absent,  and  two  black  and  two  yellow  rings  alternating  cover  ti 
whole  space.  The  first  of  the  caudal  rings  is  black,  and  embraces  U 
and  two  half-scales;  the  yellow  coming  next,  covers  four  scales;  tl 
second  black  one  twelve  and  two  half- scales ;  the  second  yellow  all 
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four  scales ;  the  extreme  tip  of  tail  is  black.  Underneath,  the  color- 
ation is  the  same,  with  less  brilliancy ;  the  fawn-colored  rings  are 
maculated  with  black  blotches. 

The  proportional  difference  in  width  between  the  colored  rings  con- 
stitutes a  great  difference  between  this  species  and  E.  fulvius.  It  is 
a  much  more  slender  snake,  provided  with  a  more  slender  head,  which 
imparts  to  the  cephalic  plates  a  more  elongated  shape,  especially  to 
the  vertical  and  occipitais.     The  eyes  also  are  much  smaller. 

San  ™™£Ri°  }   237+2.  26.  15.     17|.  If.  Col.  J.  D.  Graham. 

New  Braunfds,  Tex.  230+1.  29.  15.    26.    2.  F.  Lindheimer, 

"  224+1.  38.  15.    22.    2*.  " 


3*  Elapg  trlstlg,  B.  &  G. — Head  broad  behind,  pointed  forwards. 
"Vertical  plate  subpentagonal,  equilateral,  with  its  posterior  triangular  part 
short  and  obtuse.    Eyes  proportionally  small. 

The  affinities  of  this  species  are  intermediate  between  E.  fidvius 
and  E.  tenere.  It  has  the  red-colored  ground,  annulated  with  black 
rings,  fourteen  in  number,  and  covering  five  or  six  scales  above,  oc- 
casionally seven,  and  only  three  or  four  when  reaching  the  outer  or 
lateral  rows :  thus  these  rings  diminish  towards  the  abdomen.  The 
yellow  rings  on  the  other  hand  have  the  same  width  as  in  E.  fulvius, 
embracing  one  entire  row  of  scales  and  two  halves.  The  intermedi- 
ate red  spaces  affect  six  or  seven  scales,  dotted  all  over  with  deep 
black,  as  in  the  two  preceding  species.  The  tail  has  four  black  and 
three  yellow  rings,  the  tip  being  yellow.  The  first  three  black  ones 
embrace  nine  and  eight  scales,  the  fourth  only  six.  The  intermedi- 
ate yellow  cover  three  or  four  scales. 

The  shape  and  structure  of  the  head,  as  given  above,  are  the  pro- 
minent distinguishing  characters. 

Kemper  Co.,  Miss.  203.  41.  15.     17|.  2|.  D.  C.  Lloyd. 

Rio  Grande,  W.  of)      2Q9  4Q  15      1Q}  u  Gen.  Churchill. 

San  Antonio.      ) 
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Genus  EUTAINIA,  Baird&Girar. 

Gen.  Char.  Body  moderately  stout  in  some  species,  slenderer  in 
others.  Scales  carinated.  Skin  very  extensible.  Cephalic  plates 
normal.     Anterior  orbitals  1 ;  posterior  3.     Abdominal  scutellsa  all 

■ 

entire;  subcaudal  divided.  Dorsal  rows  of  scales  19-21.  Abdomi- 
nal scutellse,  140-170.  Subcaudal,  50-120.  General  color,  three 
light  stripes  on  a  darker  ground,  intervals  with  alternating  or  tesse- 
lated  spots.  Abdomen  without  square  blotches.  Mostly  terrestrial. 
Many  of  the  species  ovo-viviparous. 

A.  Body  very  slender,  elongated.  Tail  very  long.  Lateral  stripe 
on  the  third  and  fourth  rows  of  scales.     Dorsal  rows  19. 


1.  Eutalnla  saurlta,  B.  &  G. — Very  slender.  Color  above  light 
chocolate.  Three  stripes  of  uniform  yellow.  Below  the  lateral  stripes,  light 
brown.  Abdomen  greenish  white.  On  an  average  the  length  of  tail  is  more 
than  one-third  the  total  length. 

Syn.  Coluber  saurita,  Linn.  Syst.  Nat.  I,  1766,  385. — Gm.  Linn.  Syst 
Nat.  ed.  xiii,  I,  iii,  1788,  1109.— Habl.  Journ.  Acad.  Nat.  Sc.  Philad.  V, 
1827,  352.— Stobeb,  Rep.  Rept.  Mass.  1839,  229.— Thomps.  Hist,  of  Verm. 
1842,  115. 

Leptophi*  sauriliu,  Holbb.  N.  Amer.  Herp.  Ill,  1842,  21.  PI.  iv. — Dekay, 
New  York  Fauna,  1842,  47.     PI.  xi,  fig.  24. 

Riband  Snake ;  Swift  Garter  Snake. 

A  broad  vertebral  line  of  sulphur-yellowj  occupying  one  and  two 
half-rows  of  scales,  the  line  margined  for  half  a  scale  on  each  side 
with  black.  A  lateral  stripe  on  each  side  along  the  3d  and  4th  rows 
of  lateral  scales ;  the  scales  in  the  exterior  edges  of  this  stripe  occa- 
sionally speckled  or  margined  with  black.  Skin  between  the  scales 
black,  with  numerous  small  yellow  lines,  half  a  scale  long,  seen  only 
in  dilating  the  skin.  In  some  specimens  the  black  shows  as  a  series 
of  lateral  spots.  The  usual  double  spot  on  the  line  of  union  of  the 
occipital?.  Orbital  plates  yellowish  white,  as  are  the  lower  part  and 
sides  of  the  head  and  throat. 
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In  one  specimen  from  Westport,  N.  Y.,  there  is  a  well-defined 
black  line  under  the  lateral  stripe. 

Carlisle.      •              156.  115.  19.    35.    12*.  *      8.  F.  Baird. 

"                         157.  118. 19.    26f .  9.  « 

Washington.               157.  118.  19.     32}.  9.  " 

Westport,  N.Y.           _______  « 

Lancaster,  Mass.          —     —    —     —    —  " 

Virginia.                     —     —    —     —    —  C.  Sanford. 


2.  Eutainla  Falreyi,  B.  &  0. — Body  above  blackish  brown,  with 
three  longitudinal  stripes  of  uniform  tint.  Abdomen  greenish  white. 
Stouter  than  E.  saurita.  Head  large.  Tail  rather  less  than  one-third  total 
length. 

Syn.  Tropidonotus  saurita?  Schleo.  Ess.  Physiogn.  Serp.  Part,  discr. 
1887,  321. 

A  dorsal  stripe  one  and  two  half-scales  wide,  and  one  lateral  on 
each  side  on  the  3d  and  4th  row,  of  the  same  color,  (greenish  yellow.) 
Scales  broader  and  more  rounded  than  m  E.  saurita;  head  stouter, 
color  different.  Differs  from  E.  proxima,  in  having  all  the  longitu- 
dinal stripes  of  the  same  color ;  from  E.  saurita  in  a  stouter  body,  and 
in  having  the  color  below  the  lateral  stripe  the  same  as  that  above. 
Body  slender,  but  stouter  than  in  E.  saurita.  The  tail  is  propor- 
tionally shorter  than  in  E.  saurita,  but  longer  than  in  E.  proxima. 

Prairie  Mer  Rouge,  La.    178.  115. 19.     30}.  10.  Jas.  Fairie. 

"  "  174.114.19.    261.8.  « 

"  *     "  168.  —    19.    29.  —  " 


3*  Eutalnla  proxima,  B.  &  G.—  Body  stoutest  of  the  division. 
Black  above;  three  longitudinal  stripes,  the  dorsal  ochraceous  yellow  or 
brown,  lateral  greenish  white  or  yellow.  Total  length  about  three  and  a 
half  times  that  of  the  tail. 

Syw.     Coluber  proximus,  Say  in  Long's  Ezped.  to  Bock.  Mts.  I,  1823,  187. 

— Habl.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  363. 

* 

Deep  brown  almost  black  above  and  on  the  sides ;  beneath  green- 
ish white.  Dorsal  stripe  on  one  and  two  half-rows  of  scales,  ochra- 
ceous yellow,  lateral  stripe  on  the  3d  and  4th  rows  of  scales,  greenish 
yellow  or  white,  markedly  different  in  tint  from  the  dorsal.     Sides 
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of  abdominal  scutellae,  and  1st  and  2d  dorsal  series  of  the  same  color 
as  the  back.  On  stretching  the  skin,  numerous  short  white  lines  are 
visible.  Occipital  plates  with  two  small  approximated  spots  on  the 
line  of  junction.  Orbitals  whitish.  The  greenish  white  of  the  ab- 
domen becomes  more  yellow  anteriorly. 

In  some  specimens  from  along  the  Bio  Grande  the  dorsal  stripe  is 
ochraceous  brown. 

Head  more  like  that  of  E.  saurita  than  of  E.  Faireyi,  while  the 
body  is  stouter  than  in  either.  The  subcaudal  scales  are  less  nume- 
rous than  in  the  other  two  allied  species.  Kesembling  E.  Faireyi  in 
color,  it  is  always  distinguishable  by  the  stouter  body,  fewer  caudal 
scales,  and  dissimilarity  of  color  in  the  longitudinal  stripes. 


Red  River. 

170.  100.  19. 

33.    9. 

X    McClellan. 

New  Braunfels,  Texas. 

171.  100.  19. 

25}.  7*. 

F.  Lindheimer- 

Near  Indianola. 

170.  105.  19. 

15».  4|. 

Col.  Graham - 

it           it 

178.  108.  19. 

19.    5f. 

u 

San  Pedro,  Texas. 

169.  105.  19. 

14.    4. 

tt 

Sabinal)  New  Mex. 

tt 

Medina.  New  Mex. 

tt 

B.  Body  stouter.     Tail  snorter.     Lateral  stripe  on  the  2d  and  3cZ 
row  of  scales. 

1.  Dorsal  rows  19. 


4.  Eutainla  intern  alls,  B.  &  G.— Most  slender  of  all  the  specie^ 
of  the  section.  Head  and  eye  large.  Above  black:  a  series  of  about  11 0 
triangular  reddish  yellow  spots,  confluent  with  the  indistinct  lateral  stripe*- 
itself  confluent  with  the  greenish  white  sides  and  abdomen, 

Sth.     Coluber  infcrnalis,  Blaikv.  Nouv.  Ann.  Mus.  d'Hist  Nat  III,  1834, 
69.    PI.  xxyi,  fig.  3  &  3a. 

Aspect  colubrine,  as  indicated  by  Blainville.  A  vertebral  line  of 
yellowish  white,  composed  of  one  and  two  half-rows  of  scales,  on*. 
each  side  of  which  is  a  blackish  stripe,  not  encroaching  upon  the? 
light  colored  stripe  along  the  2d  and  3d  lateral  rows  of  scales* 
Above  the  latter  the  black  is  interrupted  by  about  110  subtriangu~ 
lar  spots  of  reddish  yellow  or  reddish  white.  Abdomen  and  exterior 
row  of  dorsal  scales  are  greenish  white,  tinged  posteriorly  with  slate. 
A  minute  black  spot,  more  or  less  covered  by  the  incumbent  scutellae 
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on  each  side  of  each  abdominal  scale,  near  the  extremity.  No  occipi- 
tal spot. 

The  exterior  row  of  dorsal  scales  is  carinated,  and  larger  than  the 
rest,  which  are  about  equal.  The  scales  of  the  slender  tail  are  like- 
wise carinated. 

A  specimen  collected  on  Sacramento  River  by  the  Exploring  Ex- 
pedition is  smaller,  but  very  similar.  As  usual  in  small  specimens, 
the  black  is  in  the  form  of  isolated  spots,  confluent  above,  with  an 
olivaceous  brown  ground. 

California.  163.  83.  19.     25}.  6}.  Dr.  Wm.  Gambel. 

Sacramento  River.    170.  —  19.     13}.  3}.    (ondep.)  Expl.Exped. 


5*  Eutalnla  Plckerlngli,  B.  &  G.— Body  slender.  Black  above, 
•late-color  beneath.  Lateral  stripe  irregular,  confluent  with  the  light-colored 
intervals  between  the  dark  spots. 

This  species  exhibits  great  variations  in  color,  principally  in  re- 
gard to  the  amount  of  black  on  the  abdomen  and  the  extent  of  the 
stripes.  The  most  strongly  marked  specimen  is  of  an  intense  black, 
tinged  with  bluish  below.  There  is  a  very  narrow  greenish  white 
vertebral  line,  beginning  at  the  nape,  where  it  occupies  one  and  two 
half- scales,  and  gradually  narrows  to  the  carina  of  the  middle  dorsal 
row,  becoming  obsolete  at  the  anus.  The  carinas  of  the  2d  and  3d 
rows  of  exterior  dorsal  scales  show  the  faint  line  of  greenish  white, 
only  perceptible  on  close  observation.  The  lores,  labials,  cheeks, 
and  head  beneath,  greenish  white,  gradually  shading  into  the  blue- 
black  of  the  abdomen  at  or  about  the  anterior  fifth. 

Puget  Sound,  Or.   158.  73. 19.     26J.  6}.     (on  dep.)  Expl.  Exped. 

In  another  specimen,  with  the  general  color  very  dark,  the  verte- 
bral line  occupies  one  and  two  half-scales  throughout.  The  black  on 
each  side  appears  formed  by  the  confluence  above  of  about  76  spots 
from  head  to  anus,  each  spot  from  1}  to  2  scales  long.  In  other 
words,  there  is  a  stripe  of  black  3}  scales  wide  on  each  side  of  the 
vertebral  line,  confluent  with  which  is  a  series  of  black  spots  on  each 
side,  as  indicated.  The  lateral  stripe  is  on  the  2d  lateral  row  of 
scales,  of  a  greenish  white  color,  and  confluent  with  the  intervals  of 
the  spots  also  of  the  same  color.  The  stripe  is  not  well  defined,  but 
swells  and  narrows  like  a  knotted  cord.     Exterior  row  of  dorsal 
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scales  and  sides  of  abdomen  deep  blue-black,  becoming  greenish  to- 
ward the  middle  of  the  abdomen ;  anteriorly  the  color  shows  more 
white. 
Puget  Sound,  Or.       170.  86.  19.     18.  4J.   (on  dep.)  Expl.  Exped. 

In  other  specimens  the  lateral  lines  are  better  defined,  though  al- 
ways more  irregular  than  usual.  Sometimes  the  color  above  is  more 
brown  than  described ;  inferiorly,  however,  there  is  always  a  slate- 
blue  tint,  especially  behind. 

Puget  Sound,  Or.       166.  87. 19.     211.  5}.  (on  dep.)  Expl. Exped. 
"         "  161.75.19.    26.    5f.        "  " 

In  this  species  the  inequality  between  the  exterior  dorsal  row  of 
scales  and  the  rest  is  inconspicuous.  The  former  is  rather  the  larger, 
and  little  or  not  at  all  carinated.  The  second  row  is  about  the  same 
size  as  the  rest.  The  eyes  are  larger,  and  the  head  shorter  than  in 
E.  leptocephala,  from  the  same  locality. 

Collected  by  the  United  States  Exploring  Expedition,  and  dedi- 
cated to  the  discoverer,  Dr.  Charles  Pickering. 


6.  Eutalnla  parietallS,  B.  &  G. — Above  olive-brown:  beneath 
slate-color.  Longitudinal  stripes  greenish.  Spaces  about  and  between  the 
dark  spots  on  the  sides,  brick  red,  these  colors  belonging  to  the  skin,  not  to 
the  scales. 

Stn.  Coluber  parietalis,  Sat,  in  Long's  Exped.  to  Rock.  Mta.  I,  1823, 186. 
— Habl.  Jonrn.  Acad.  Nat.  Sc.  Philad.  V,  1827,  349. 

Body  apparently  more  slender  than  E.  sirtalis.  In  many  respects 
resembling  E.  Plckeringii.  The  only  specimen  being  a  stretched  skin 
preserved  in  alcohol,  the  colors  are  somewhat  difficult  of  definition. 
Above  dark  olive,  beneath  light  slate-color,  except  the  inferior  sur- 
face of  the  head,  which  is  yellowish  white.  A  broad  longitudinal 
dorsal  line  of  one  and  two  half-rows  of  scales,  and  an  equally  dis- 
tinct one  on  each  side  on  the  second  and  third  dorsal  rows*  of  a 
greenish  slate.  The  sides  of  the  abdomen  and  the  exterior  dorsal 
row  are  dark  slate-brown.  When  the  skin  is  stretched,  there  are 
seen  on  each  side,  between  the  dorsal  and  lateral"  rows,  two  rows  of 
quadrate  black  blotches,  the  first  quite  distinct,  between  the  third  and 
sixth  rows ;  the  second  between  the  sixth  and  vertebral  line,  the  spots 


EUTAIXIA.  29 

more  or  less  confluent  above  with  each  other,  and  with  those  on  the 
opposite  side;  the  blotches  about  one  scale  apart.  The  intervals 
between  the  blotches  of  a  vivid  brick -red,  which  color,  as  well  as  the 
black,  is  sometimes  seen  on  the  bases  of  the  adjoining  scales.  None 
of  the  short  white  lines  of  E.  sirtaliz  are  visible.  More  or  less  of 
white  on  the  inferior  surface  of  the  tail. 

The  color  when  living,  as  described  by  Say,  is  black-brown  above, 
beneath  bluish  green,  head  beneath  white.  A  vertebral  greenish 
yellow  line,  and  a  lateral  pale  yellow  one :  about  eighty  concealed 
red  spots  or  semifasci®  on  the  skin  and  lateral  margin  of  the  scales. 

Betw.  San  Antonio  $  El  Paso.  157.78.19.     36.8}.    Col.  Graham. 


1.  Eutalnla  leptocephala,  B.  &  G.— Scales  on  the  greater 
portion  of  tail  scarcely  carinated.  The  two  exterior  dorsal  rows  on  each 
side  unequal,  but  conspicuously  larger  than  the  rest ;  outer  one  not  cari- 
nated. Head  slender,  plane  above.  Orbitals  8  posterior;  2  anterior.  Above 
light  olive-brown,  with  distinct  small  brown  spots,  130  in  a  series  from 
head  to  anus. 


Exterior  row  of  dorsal  scales  broader  than  usual,  not  carinated ; 
second  smaller,  but  also  broader  than  usual,  and  faintly  carinated. 
Top  of  head  nearly  plane  from  occiput  to  anterior  frontals.  Head 
narrow  and  depressed.  Eyes  small.  Labials  narrow.  Scales  on 
sides  of  anus  not  conspicuously  smaller. 

Color  dull  light  olive-brown  or  light  chocolate,  beneath  pale  green- 
ish slate  :  when  the  epidermis  is  removed,  the  subjacent  skin  of  the 
abdomen  is  seen  minutely  punctured  and  clouded  with  black,  so  as  to 
impart  this  latter  color  to  the  whole,  except  near  the  edge.  A  ver- 
tebral dull  yellowish  line  on  a  single  row  of  scales  which  appears 
more  prominent  than  the  rest.  On  each  side  of  this  vertebral  line 
are  two  series  of  subquadrate  black  spots,  about  130  from  head  to 
anus,  on  about  every  other  scale,  or  even  closer,  and  showing  very 
conspicuously  on  the  clear  ground-color.  Bases  of  all  the  scales  on 
the  sides  of  the  body  are  more  or  less  black,  occasionally  showing 
beyond  the  incumbent  edges.  Little  or  no  indication  of  a  lateral 
stripe.  The  lower  series  of  black  spots  is  continued  in  a  faint  line 
along  the  sifle  of  the  head  to  the  orbit.  In  one  specimen  the  color- 
ation is  less  defined,  showing  a  greenish  white  color  above,  with  tessel- 
lated small  spots  of  black. 
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Puget  Sound,  Or.  146.  59. 19.     16.    8T*ff.  (on  dep.)  Expl.  Exped. 

"        "  149. 66. 19.    23*.  5.  "  " 

"        "  144.  63.  17.     17}.  4f.  "  " 

"        "  148.  —  19.    20.    4.  "  « 


8.  Eutalnla  Slrtallfl,  B.  &  G.— Body  among  the  stoutest  of  their 
form.  Olivaceous  brown  above  the  lateral  stripes,  sometimes  nearly  black, 
beneath  them  greenish  white ;  dorsal  stripe  narrow,  encroached  upon  by  the 
spot ;  lateral  stripes  not  conspicuous ;  two  or  three  rows  of  small  indistinct 
spots,  often  not  perceptible,  especially  the  lower:  about  70  from  head  to 
anus. 

Stn.  Coluber  sir  talis,  Linn.  Syst.  Nat.  1, 1766,  388.— Gm.  Linn.  Syst  Nat 
ed.  xiii,  I,  iii,  1788,  1107.— Haul.  Journ.  Acad.  Nat  Sc.  Philad.  V,  1827, 
852.— Stoker  Rep.  Kept.  Mass.  1839,  221. 

Tropidonotus  bipunctatus,  Sohl.  Ess.  Physiogn.  Serp.  Part  descr.  1837,  820. 

Tropidonotus  sir  talis,  Holbr.  N.  Amer.  Herp.  Ill,  1842,  41.     PI.  xi. 

Tropidonotus  taenia,  Dekay,  New  Y.  Fauna,  Bept.  1842,  43.   PL  xiii,  fig.  27. 

Striped  Snake.     Garter  Snake. 

Color  above  the  lateral  stripes  dark  olive,  in  old  specimens  dark 
brown,  beneath  greenish  white.  A  narrow,  rather  indistinct  verte- 
bral greenish  yellow  line.  Three  series  of  small  indistinct  spots  on 
each  side,  of  about  70  from  head  to  anus.  The  first  series  is  along 
the  exterior  dorsal  row,  the  spots  about  two  scales  apart  This  is 
sometimes  entirely  wanting.  The  second  series  is  on  the  3d,  4th, 
and  5th  rows  from  the  abdomen ;  the  third  upon  the  8th  and  9th. 
In  many  cases  the  last-mentioned  rows  have  the  spots  on  opposite 
sides  more  or  less  confluent,  giving  the  appearance  of  a  single  median 
series.  These  rows  of  spots  are  sometimes  of  a  dark  chestnut- brown, 
at  others  nearly  black,  and  often  so  blended  with  the  olivaceous  of 
the  back  as  to  be  scarcely  discernible.  Numerous  short  white  lines 
visible  on  stretching  the  skin. 

Although  the  1st,  2d,  and  3d  exterior  dorsal  rows  of  scales  are 
colored  like  the  abdomen,  yet  a  lighter  shade  on  the  2d  and  3d  gives 
indication  of  a  lateral  stripe. 

The  bases  of  the  abdominal  scales  on  each  side  near  the  outer  ex- 
tremities have  a  black  blotch.  There  is  also  the  usual  double  spot 
on  the  occiput,  not  areolated.  The  dark  spotting  on  the  sides  be- 
longs more  or  less  to  the  skin  between  the  scales,  in  some  cases 
merely  tinging  the  edges  of  the  latter. 
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St.LawrenceCo.,N.Y.  157.—     19.     15.    3*  Dr.  Hough. 

Westport,  N:  Y.            151.  80.    19.    21.    5J.  S.  F.  Baird. 

Adirondack  Mts.,N.Y.  146.  —     19.     24}.—  " 

"                           151.—     19.    20}.—  " 

"                          148.—     19.     14}.—  " 

SummervUle,  N.  Y.        —  —     —      —    —  " 

Madrid,  N.Y.               —       —    —  " 

Crosse  lie,  Mich.             —  —     —       —    —  Rev.  Chas.  Fox. 

It                                                   _           — _.       t(               (( 

U                                              __  it             tt 

Androscoggin,  Me.        155.66.     19.     21}.  4f.  C.  Girard. 

Portland,  Me.                 —  —     —      —    —  Prof.  Caldwell. 

Clarke  Co.,  Va.             151.  —     19.    26.     —  Dr.  Kennedy. 

"                          160.  56.    19.     18}.  3J.  " 

«                          145.  —     19.     10}.  2}.  « 

CentreviUe,  Md.            151.  75.     19.     10}.  2}.  S.  F.  Baird. 

•Fhxburg,  Pa.                150.  70.     19.     24.    5}.  " 

"                          147.  —     19.     18.    4.  " 

Carlisle,  Pa.                  —       —    —  « 

bbeville,S.  C.            155.  —     19.     11}.  3.  N        Dr.Barratt. 

nderson,  S.  C.             —  —     —       —    —  Miss  Paine. 

~€mper  Co.,  Miss.        139.  60.    19.     29  J.  6.  D.  C.  Lloyd. 

"                         138.  —     19.    11}.  —  " 

^Washington,  B.C.         —  —     —       —    —  Col.  P.  Force. 

A  very  old  specimen  from  Westport,  N.  Y.,  (?)  has  the  dorsal 

ie  more  conspicuous,  but  still  encroached  upon  by  the  black  spots, 

(on  the  exterior  half-row.)     Bases  of  all  the  scales  in  the  exterior 

^ow  black.     Lateral  6tripe  and  exterior  row  bright  yellow,  and  very 

Conspicuous,  brighter  than  the  dorsal  stripe.  Ground-color  dark 

*^*:own. 

'Westport,  N.  Y.         9  145.  64.  19.     34.  7.  S.  F.  Baird. 


9.  Elltalnia  dorsalis,  B.  &  G. — Dimensions  of  E.  rirtalis.  Outer 
^ows  of  dorsal  scales  emarginate.  Color  olivaceous.  Dorsal  stripe  broad, 
3r«llow,  margined  with  black.    A  row  of  spots  above  the  lateral  stripe. 

A  broad  dorsal  stripe  of  greenish  white  very  well  defined,  and 
Covering  one  and  two  half-rows  of  scales,  margined  on  each  side  for 
one  scale  continuously  with  black.  On  each  side,  on  the  2d  and  3d 
Exterior  rows,  likewise  a  broad  stripe  of  the  same  color.     Space  be* 
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twcen  the  stripes  bright  olivaceous,  in  which  on  each  side  is  indis- 
tinctly seen  a  series  of  rather  large  spots,  about  74  in  number  from 
head  to  anus,  and  ranged  just  above  the  lateral  stripe.  Abdomen! 
and  below  the  lateral  stripes  greenish  white,  not  materially  differing 
from  the  stripes  in  color,  only  rather  darker.  Sides  of  abdominal 
scutellse,  and  the  upper  basal  edge  of  the  scales  in  the  exterior  dorsal 
row  margined  with  black.  A  series  of  black  dots  on  each  side  of  the 
abdominal  scutellse  at  the  base.  The  scales  in  the  exterior  dorsal 
row  acutely  emarginatcd,  as  are  some  of  those  in  the  2d  row. 

A  specimen  collected  between  Monclova,  Mexico,  and  the  Rio 
Grande,  by  General  Churchill. 

Rio  Grande,  Texas.     166.  81.  19.    25}.  6*.        Gen.  S.  Churchill. 


10*  Eutalnla  ordlnata,  B.  &  G. — Olive,  with  three  distinct  rows 
of  square  dark  spots  on  each  side :  about  85  from  head  to  anus.  Lateral 
stripe  wanting;  dorsal,  very  indistinct. 

Stn.  Coluber  ordinatus,  Linn.  Syst.  Nat.  I,  1766,  379. — Gm.  Linn.  Syst 
Nat  ed.  xiii,  I,  iii,  1788,  1097.— Haul.  Journ.  Acad.  Nat  Sc.  Philad.  V, 
1827,  849. 

Tropidonotus  ordinalus,  Holbr.  N.  Amer.  Herp.  Ill,  1842,  45.     PI.  xiL 
Vipera  gracilis  maculatus,  Catesb.  Nat.  Hist  Carol.  II,  1743,  51.    LL 
Vipera  viridis  maculatus,  Catesb.  Nat  Hist  Carol.  II,  1743,  53.     LIU. 
Garter  Snake,  or  Grass  Snake. 

General  color  greenish  brown  or  olive.  Vertebral  yellowish  line 
more  or  less  inconspicuous.  Lateral  stripe  on  the  2d  and  3d  rows 
of  scales  very  little  evident.  In  fact  it  might  be  almost  said  to  be 
wanting,  but  for  a  faint  trace.  Three  series  of  small  square  dark 
blotches  on  each  side,  about  85  in  number  from  head  to  anus.  The 
first  is  on  the  outer  row  of  dorsal  scales,  involving  the  edges  of  the 
contiguous  scales.  The  second  on  the  4th  row;  the  third  on  each 
side  of  the  dorsal  stripe,  both  like  the  first,  involving  the  edges  of, 
and  intervals  between  the  contiguous  scales;  indeed,  on  stretching 
apart  the  skin,  the  black  spots  are  seen  to  be  converted  into  a  net- 
work of  black  along  the  skin.  Beneath  greenish  white,  with  spots 
of  black  near  each  end  of  the  abdominal  scutellae.  Upper  labial 
plates  all  prominently  edged  vertically  with  black. 

This  species  strongly  resembles  E.  sirtalis,  especially  the  spotted 
varieties.  It  may,  however,  be  readily  distinguished  by  the  three 
regular  series  of  tessellated  black  spots  on  each  side,  their  promi- 
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ence,  and  their  number,  about  So,  not  70.  The  lateral  stripe  is 
early  absent,  and  the  dorsal  quite  indistinct.  The  lower  row  of 
lotches  is  below  and  along  the  place  of  the  lateral  stripes.  The  oc- 
pital  black  patch  is  much  larger  than  in  E.  sir  talis,  and  the  labials 
ore  margined. 

From  E.  Marciana,  which  it  resembles,  the  want  of  the  light 
itch  behind  the  mouth,  and  the  different  number  of  dorsal  rows  will 
ways  distinguish  it. 

Xceboro,  Ga.  139.  68.  19.     28.  7.  Dr.  Jones. 

"  141.  55.  19.     21.  5J.  « 

Georgia.  152.  79.  19.     14.  3}.      Prof.  C.  B.  Adams. 


11.  Elltalnia  ordlnoldes,  B.  &  G. — A  dorsal  and  two  lateral 
ripet.  On  each  side  two  series  of  black  spots,  about  80  in  number ;  be- 
reen  the  lower  series  reddish  brown;  between  the  upper  olivaceous.  Dor- 
il  rows  10-21.  Body  stouter  than  most  species.  Exterior  row  of  dorsal 
tales  the  larger,  carinated.  Remaining  scales  nearly  equal.  Caudal 
tales  strongly  carinated. 

4 

Stn.  7Vopidonotu8  ordinoides,  B.  &  G. — Proc.  Acad.  Nat.  Sc.  Philad.  VI, 
S52,  17G. 

A  very  strongly  defined  dorsal  stripe  of  a  yellowish  color,  occupy- 
)g  one  and  two  half-scales.  A  second  line  less  distinct  along  the  2d 
ad  3d  rows  from  the  abdomen.  On  each  side,  between  the  dorsal 
ad  lateral  stripes,  are  two  series  of  subquadrate  black  spots,  80  to 
4  in  number,  arranged  alternately,  and  occupying  portions  of  seve- 
d  scales ;  the  spots  in  the  lower  series  larger.  Intervals  between 
le  lower  series  of  spots  occupied  by  reddish  brown  scales,  in  shape 
id  color  somewhat  resembling  the  dead  leaves  of  the  hemlock, 
Abies  canadensis).  Intervals  between  the  upper  series  olivaceous 
rown,  more  or  less  blended  with  the  black.  Beneath  uniform  green- 
h  white,  with  bases  of  the  scales  black,  as  they  are  also  on  the  more 
iterior  dorsal  rows ;  this  color,  however,  rarely  shows  beyond  the 
targin  of  the  incumbent  scales. 

In  one  specimen,  which  is  much  larger  than  the  others,  the  dorsal 

x>ts  form  a  rather  narrow  margin  to  the  broad  dorsal  stripe,  and  are 

lore  or  less  confluent  with  the  ground-color.     Space  between  the 

>wer  row  of  spots  pale  reddish.     Dorsal  scales  19.     Ninety  spots 

rom  head  to  anus. 

The  characters  are  very  strongly  marked,  and  easily  recognised. 

3 
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CaU/ornia.  161.  67. 19.     35J.  7}.  (84  spots)  j  ^°*  ^d. 

San  Francisco,  Cal  165.  85.  21.     21 }.  8f .  " 

"  167.84.19.    28  J.  7}.    (80  spots.)  Dr.  Leconte. 


12.  Eutainla  radix,  B.  &  G. — General  color  black,  with  three  nar- 
row gamboge-yellow  lines.    Lateral  rows  of  scales  broader  than  usual. 

The  head  is  shorter  than  usual  with  the  genus.  The  exterior  row 
of  dorsal  scales  is  very  broad,  nearly  as  high  as  long.  The  second 
nearly  similar  in  proportion,  (a  little  longer  than  high,)  but  smaller, 
and  yet  markedly  larger  than  the  third  and  succeeding  rows.  Pos- 
terior angle  of  the  exterior  dorsal  scales  truncated, 'with  the  corners 
rounded  off,  a  character  seen  to  less  extent  on  the  second  row^  The  = 
carination  of  all  the  scales  is  greater  than  usual,  and  the  whole  animal  J 
has  a  rougher  appearance. 

Color  above  deep  brownish  black,  on  the  sides  verging  to  lustrousK 
anthracite  black,  especially  on  the  exterior  dorsal  and  sides  of  ab- 
dominal scutellae.  Beneath  bluish  black,  with  minute  mottlings  of^ 
dull  gamboge  yellowish,  which  increasing  anteriorly  becomes  uni — 
form  greenish  gamboge  yellow  on  the  anterior  third.  A  narrow  lift 
of  black  near  the  posterior  edge  across  each  abdominal  scutella. 
dorsal  line  of  gamboge  yellow  along  the  middle  of  the  vertebral  row* 
of  scales,  and  one  on  each  side  along  the  3d  lateral  row,  occasionally^ 
involving  the  lower  edge  of  the  4th  row. 

There  are  faint  indications  of  the  usual  black  spots  where  thef 
epidermis  has  been  lost. 

Racine,  Wisconsin.       153.  51.  19.     22}.  4 J.  Dr.  Hoy 

3.  Dorsal  rows  21. 

13.  Eutalnia  elegans,  B.  &  G. — Resembles  E.  proxima,  but  be-  — 
longs  to  a  different  section.  Black  above,  light  beneath.  A  broad  ochra-  — 
ceous  dorsal  stripe,  with  two  lateral,  greenish  white.    Dorsal  scales  21. 

Head  very  short,  broad.  Upper  labial  plates  highly  developed.  - 
Eyes  small.  Exterior  dorsal  row  of  scales  largest,  delicately  can-  — 
nated,  remainder  of  equal  size.  Above  deep  blackish  brown.  An-* 
ochraceous  or  dark  gamboge-yellow  dorsal  stripe  begins  at  the  occiput,  ^ 
and  suddenly  widening  to  the  width  of  3  or  4  scales,  contracts  gradu — 
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ally  to  one  and  two  half-rows,  at  which  it  continues  to  the  tail.  On 
each  side  is  a  well-defined  stripe  of  greenish  yellow  along  the  second 
and  part  of  the  third  outer  row,  and  contrasting  decidedly  in  color 
with  the  vertebral  line.  The  blackish  brown  color  is  strongly  defined 
between  the  stripes,  below  them  the  greenish  white  sides  and  abdo- 
men are  tinged  with  brown,  (on  the  exterior  dorsal  and  ends  of  ab- 
dominal scutellae.)  The  bases  of  the  scales  on  the  exterior  dorsal 
row  are  black,  which  sometimes  shows  when  the  scales  are  separated, 
though  usually  covered  by  the  incumbent  edges. 

The  species  is  readily  distinguished  from  its  nearest  analogue, 
JZ.  infernally  by  the  darker  color  of  the  sides,  the  ochraceous  dorsal 
stripe,  smaller  head,  number  of  dorsal  scales,  &c.  It  has  a  strong 
resemblance  to  E.  proximo,  in  distribution  of  color,  but  is  stoutejr 
and  shorter,  and  has  the  lateral  stripe  on  the  2d  and  3d  rows,  not  on 
the  3d  and  4th. 

-El Dorado  Co.,  Cal.     167.  57.  21.     23J.  4J.  Dr.  C.  C.  Boyle. 

A  second  specimen,  belonging  to  the  Boston  Natural  History  So- 
ciety, has  precisely  the  same  markings,  although  with  but  19  dorsal 
rows.  As  usual  in  young  individuals,  it  has  black  spots  along  the 
sides  upon  an  olivaceous  ground,  with  which  they  are  confluent. 
-Above  the  lateral  stripe  are  seen  from  80  to  90  black  spots  from 
bead  to  anus,  as  well  as  a  series  of  small  ones  below  the  line. 

California.  .  155.  80.  19.     13}.  3*.     Bost.  Soc.  Nat.  Hist. 


14*  Eutalnla  vagrang,  B.  &  6. — Above  light  brown,  beneath 
slate-color.  Vertebral  light  line  on  a  single  row  of  scales.  Two  series  of 
^mall  black  spots,  about  100  in  number,  on  each  side. 


Above  light  brown ;  beneath  slate-color,  (sometimes  black,)  with 
"the  margins  of  the  scutellae  black.  A  dorsal  line  occupying  a  single 
*X>w  of  scales,  of  a  dull  yellowish  color,  the  tint  occasionally  running 
into  the  marginal  row.  On  each  side  of  this,  two  series  of  small 
Vlack  spots  occupying  generally  a  single  scale,  and  varying  from  95 
to  105,  from  occiput  to  anus.  The  upper  series  is  in  the  2d  row 
from  the  vertebral,  the  lower  in  the  7th. 

Compared  with  its  nearest  neighbor,  E.  leptocephala,  it  differs  in 
having  the  exterior  row  of  dorsal  scales  large  and  carina  ted,  the  next 
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row  scarcely  if  at  all  larger  than  the  rest.  Scales  of  tail  decidedly 
carinated.  Labial  plates  much  developed.  It  has  also  21  rows  of 
dorsal  scales,  and  106,  not  130  spots,  in  series  from  head  to  anus. 
The  head  is  larger  and  much  arched. 

The  specimen  from  Puget  Sound,  may  possibly  belong  to  a  closely 
allied  species,  though  it  is  much  like  that  from  California. 

California.  169.  80.  21.  27.  6}.  (98  spots)  Dr.  Gambel. 
Humboldt  Ri- 1 179  70^0  21      12     3  Q  u  )  j  g  Bowma|L 

ver,  Cat.      ) 
South  of  Rio  -\ 

Grande,  N.  1 173.  90.  21.  15f.  4.  (106  "  )  Gen.ChnrchiU. 
Mexico.  J 

Puget  Sound.      161.53.       21.     12f.  2J.      (on  dep.)  Expl.  Exped. 


15.  Eutalnla  Dfarclana,  B.  &  G.—  Prominent  color  light  brown; 
a  vertebral  paler  line  and  one  lateral  on  each  side,  more  or  less  indistinct 
Three  series  of  square  black  spots  on  each  side,  of  about  56-60  in  each  series, 
from  occiput  to  anus.  Sides  of  head  black,  with  a  crescentic  patch  of  yel- 
lowish posterior  to  the  labial  plates.  Three  and  sometimes  four  black 
vittoe  radiating  from  the  eye  across  the  jaws.  A  double  white  spot  with  a 
black  margin  on  the  suture  of  occipital  plates. 

The  markings  about  the  head  are  generally  very  constant  and  dis- 
tinct. Viewed  laterally,  wc  see  first  the  large  dark  brown  patch  at 
the  back  part  of  the  head,  extending  as  far  back  as  the  posterior  ex- 
tremity of  the  jawbones.  In  the  anterior  part  of  this  patch  is  seen 
the  crescentic  patch  (concave  before)  of  yellowish  white,  with  a  more 
or  less  narrow  dark-brown  margin  anteriorly.  The  next  black  band 
starts  from  the  posterior  edge  of  the  superciliaries,  and  passes  ob- 
liquely downwards  and  backwards  along  th<»  posterior  edge  of  the 
6th  upper  labial.  Similar  black  margins  are  seen  on  the  posterior 
edges  of  the  5th  and  4th  labials,  the  intervening  spaces  being  yel- 
lowish white,  particularly  on  the  5th  upper  labial.  Occasionally  the 
posterior  margins  of  the  7th  and  3d  labials  have  the  black  line  as 
well  as  thoso  mentioned,  which  frequently  extend  across  to  the  pos- 
terior margins  of  the  corresponding  lower  labials.  The  white  spot 
on  the  anterior  portion  of  the  occipital  suture  is  always  margined 
with  black. 

The  six  series  of  black  spots  are  arranged  so  as  to  alternate  with 
each  other.    The  lower  or  third  series  on  each  side  is  below  the  indis- 
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tinct  lateral  stripe.  The  posterior  edges  of  each  abdominal  scutollu 
shows  a  black  margined  spot  on  each  side.  The  dorsal  line  is  gene- 
rally-a  single  scale  in  width,  occasionally  iucluding  portions  of  the 
lateral,  and  itself  sometimes  encroached  upon  by  the  black  spots. 
Each  spot  is  about  a  scale  or  a  scale  and  a  half  long,  and  about  three 
scales  broad.  The  number  in  the  dorsal  series  from  the  head  to  the 
anus  varies  from  56  to  60.  Posterior  edges  of  scales  very  slightly 
emarginate,  if  at  all.     All  are  decidedly  keeled. 


Red  River,  Ark.  152.  75.  21. 
JVew?  Braun- 


u.  8.  ***  {°EiEE* 


fels,  Tex.    ) 

153.  75.  21. 

16.    4J.  60  " 

F.  Lindheimer. 

a 

153.  73.  21. 

21}.  5}.  60  " 

a 

a 

149.  61.  21. 

16}.  3*.  56  " 

a 

u 

152.  71.  21. 

10|.  2f.  54  « 

« 

-Near  San  \ 
Antonio.   ) 

163.  53.  21. 

20T5g3J.  58  " 

Col.  J.  D.  Graham 

(i 

160.  85.  21. 

271.  6}.  56  " 

u 

jSan  Pedro. 

156.  78.  21. 

12|.  3  i.  56  " 

a 

u 

153.  70.  21. 

14i.  3|.  56  " 

u 

Jhdianola. 

145.  66.  21. 

11*.  2i.  57  " 

u 
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Genus  NERODIA,  Baird  &  Girard. 

Gen.  Char.  Body  generally  stout,  and  almost  all  the  species  at- 
taining a  large  size.  Tail  one-fourth  or  one-fifth  of  the  total  length. 
Scales  carinated.  Cephalic  plates  normal.  Anterior  orbitals  gene- 
rally 1,  occasionally  2 ;  posterior  3,  occasionally  2.  Last  and  some- 
times penultimate  abdominal  scutellae  bifid;  subcaudal,  all  bifid 
or  divided.  Dorsal  rows  of  scales  23-29.  Abdominal  scutellae 
133-154.  Subcaudal  66-80.  General  color,  three  series  of  dark 
blotches  on  a  lighter  ground,  sometimes  almost  uniform,  brown  or 
blackish.     Abdomen  unicolor  or  maculated.     Habits  aquatic. 


1.  NTerodia  slpedon,  B.  &  0.— Head  rather  narrow,  elongated. 
One  anteorbital ;  three  postorbitals.  Vertical  plate  smaller,  and  occipitals 
larger  than  in  N.  fasciata.  Length  of  vertical  equal  to  commissural  line  of 
occipitals.  Infram axillary  plates  extending  near  to  posterior  extremity 
of  seventh  lower  labials.  Dull  brown,  with  narrow  transverse  light  bands 
margined  with  black.     Dorsal  rows  23. 

8tn.  Coluber  sipedon,  Linn.  Syst.  Nat.  1, 1766,  379. — Gm.  Linn.  Syst.  Nat 
ed.  xiii,  I,  iii,  1788,  1098.— Harl.  Joura.  Acad.  Nat  Sc.  Philad.  V,  1827, 
861.— Thomps.  Hist,  of  Verm.  1842,  1181 

Coluber  pceeUog aster y  Max.  Wibd.  Reise  Inn.  Nord.  Amer.  I,  1839,  106. 

Tropidonotus  sipedon  Holbr.  N.  Amer.  Herp.  Ill,  1842,  29.     PI.  vi. 

Water  Snake. 


General  color  dull  brown,  exhibiting  narrow  transverse  bands  of 
lighter,  margined  with  dark  brown  or  black ;  these  bands  generally 
about  half  a  scale  in  width,  and  their  margins  more  or  less  parallel 
immediately  on  the  back.  This  is  especially  the  case  posteriorly, 
where  they  are  usually  at  right  angles  to  the  axis  of  the  body;  an- 
teriorly they  are  more  or  less  oblique,  and  widen  rapidly  towards  the 
abdominal  scutellae.  Sometimes  the  general  brown  hue  is  so  predomi- 
nant as  to  render  the  transverse  marks  more  or  less  obsolete,  and  the 
general  tint  then  appears  uniform  above.  The  abdomen  is  always 
dull  yellowish,  each  scutella  with  large  blotches  of  light  brown, 
margined  with  black. 
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In  young  individuals,  and  those  generally  in  which  the  epidermis 
i  been  removed,  the  normal  type  of  coloration  is  seen  to  consist 
three  series  of  nearly  quadrate  dark-brown  spots,  with  still  darker 
rder,  one  dorsal,  and  one  on  each  side.  These  are  so  disposed  that 
)  two  corresponding  lateral  spots  are  opposite  the  interval  between 
)  two  dorsal,  and  thus  appear  to  be  connected  by  a  light  line.  The 
gitudinal  diameter  of  the  dorsal  spots,  amounting  to  3  or  4  scales, 
the  greater,  just  the  reverse  of  what  is  the  case  with  the  lateral, 
these  lateral  spots  there  are  generally  about  32  on  each  side  from 
»  head  to  the  anus,  the  spaces  between  them  being  equal  to  or  less 
m  the  spots,  (not  greater,  as  in  N.  fasciata). 
While  this  pattern  is  generally  quite  distinguishable  on  the  pos- 
ior  half  of  the  body,  anteriorly  it  becomes  confused,  the  lateral 
itches  standing  opposite  to  the  dorsal,  and  becoming  confluent,  so 
it  the  back  appears  crossed  by  lozenge-shaped  blotches  extending 
the  abdominal  scutellae,  and  thus  separated  on  the  sides  by  triangu- 
intervals  of  a  lighter  color. 

Occasionally  the  color  appears  to  be  a  dull  and  rather  light  brown, 
;h  the  back  crossed  by  narrow  transverse  lines,  with  dark  (nearly 
ck,  but  still  not  distinct)  margins. 

Small  specimens  from  Framingham  and  Westport  show  a  larger 
ount  of  black  on  the  sides  and  abdomen. 
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U  Merodla  fasciata,  B.  &  G. — Head  broader  behind,  and  deeper 
n  in  N.  sipedon ;  hence  a  greater  development  of  labials,  temporals,  lorals, 
i  nasals.     Three  and  sometimes  only  two  postorbitals.    Vertical  plat* 
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pentagonal,  broad.  Transversal  lozenge-shaped  or  oblong  black  patches  on 
the  back,  tapering  on  the  sides.  About  thirty  oblong  or  triangular  marks 
of  red  on  the  flanks.     Dorsal  rows  of  scales  23,  sometimes  25. 

Stn.     Coluber  fasciatus,  Linn.  Syst.  Nat.  I,  1766,  378. — Holbr.  N.  Amer. 
Herp.  I,  1838,  93.     PI.  xx. 

Coluber  porcafus,  IIarl.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  356. 
Tropidonotus  fasciatut,  Holbr.  N.  Amer.  Herp.  2d  ed.  Ill,  1842,  25.     PI.  v. 


Head  elliptical,  tapering  on  the  snout.  Dorsal  rows  of  scales  23-25, 
all  carinated ;  carinas  on  the  dorsal  region  very  conspicuous.     Scales 
on  the  outer  row  broad  and  rounded  posteriorly.     Tail  one-fourth  of 
total  length,  very  much  tapering.     Vertical  plate  elongated,  pentago- 
nal, posterior  triangular  portion  obtuse.     Supcrciliaries  very  narrow_ 
Two  postorbitals  and  sometimes  three.     Superior  labials  8  in  num 
ber;  6th  and  7th  very  large.     Inferior  labials  9 ;  4th  and  5th  largest 
Last  abdominal  scutella  divided.     A  large  temporal  shield  antcriorl 
contiguous  to  the  postorbitals. 

Ground-color  above  in  the  adult  uniform  blackish  brown,  lighte 
in  the  young,  which  exhibit  transverse  lozenge-shaped  black  patch 
irregularly  tapering  on  the  sides.     There  are  from  30  to  38  subtri— 
angular  or  vertically  oblong  red  spots  extending  to  the  abdominaZT 
bcutellae.     The  26th  of  these  red  markings  is  opposite  to  the  anus^ 
and  twelve  smaller  ones  may  be  observed  along  the  tail,  graduall 
diminishing  posteriorly.     A  black  vitta  extends  from  the  posterio 
rim  of  the  eye  to  behind  the  angle  of  the  mouth,  above  and  belo 
which  a  light  elongated  patch  tinged  with  red  may  be  seen.  *  Under 
neath  reddish  white.     Labials  dusky,  margined  with  reddish  brown 

Charleston,  S.  C.        132+1.  70.  25.     28.  7.  Dr.  Barker 

"  130+1. 41.  23.     40.  61.         Acad.  Nat.  Sc 

SummerviUe,  S.  C.      128+1.  75.  23.     21.  5}.  C.  Girard 


3.  NTerodla  erythrogaster,  B.  &  G. — Head  elongated,  narrowin 
forwards ;  occipital  region  flattened ;  convex  on  the  snout.     Vertical  pla 
pentagonal,  very  large,  as  are  also  the  occipitals.     Three  postorbitals. 
elevated  loral.     Dorsal  rows  of  scales  23  in  number,  all  very  strongly  cari 
nated.     Uniform  dark  bluish  black  above,  lighter  on  the  sides ;  a  lateral  o: 
external  band  of  dull  blue  extending  on  the  abdominal  scutellae.     Body 
neath  uniform  dull  yellow,  tail  bluish. 


8yh.     Coluber  erythrogatter,  Shaw,  Gen.  Zool.  Ill,  1804,  468. — Holbr.  IT- 
Amer.  Herp.  II,  1838,  91.    PI.  xix. 
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Tropidonotu*  grythrogatter,  Holbr.  N.  Amer.  Herp.  2d  ed.  Ill,  1842,  33. 
Yl  nil. 

ftpeia  ventre  <mpr*i  ootoru}  CJatesb.  Nat.  Hist.  Carol.  II,  1742,  46.  Tab.  xlvi. 


The  bead  is  proportionally  narrow  and  elongated,  flattened  above, 
and  convex  on  the  snout.  The  vertical  plate  is  elongated  and  sub- 
pentagonal,  broader  anteriorly  than  posteriorly,  with  the  sides  slightly 
concave.  The  postorbital  plates,  pioportionally  small,  are  three  in 
number.  Loral  large  and  polygonal,  higher  than  long.  There  are 
three  or  four  temporal  shields  very  much  developed.  Dorsal  rows 
of  scales  23  or  24  in  number,  strongly  cannated,  with  the  keels  on 
the  posterior  third  of  the  body,  constituting  very  conspicuous  and 
continuous  ridges,  the  intermediate  depressions  or  furrows  giving  to 
the  body  and  tail  a  canal icula ted  appearance.  The  lateral  or  outer 
row,  however,  is  but  slightly  carinated.  The  tail  itself  is  subconical, 
very  much  tapering,  forming  one-fourth  of  the  entire  length. 

The  color,  as  taken  from  life,  is  said  to  be  brick-red  above,  tinged 
"with  green  on  the  sides,  and  uniform  copper-color  beneath. 

l*rairie  Mtr  Rouge,  La.  154-f-l.  80.  24.     44.  llj.  Jas.  Fairie. 

Carolina.  149+1.  —  23.     50}.  —    j  A  ^xr^'l 

1  I  Acad.  Nat.  Sc. 


4*  Itferodla  Agassizii,  B.  &  G. — Dorsal  rows  of  scales  23,  carinated 
except  tbe  outer  row,  which  is  entirely  smooth.  A  second  very  small  ante- 
orbital  ;  postorbitala  three.  Color  uniform  reddish  brown  above,  with  obso- 
lete transverse  narrow  light  bands  under  the  epidermis ;  yellowish  beneath. 

The  vertical  plate  is  proportionally  more  contracted  on  the  sides 
than  in  any  of  the  species  of  this  genus,  and  also  more  tapering. 
The  occipital  plates  are  broad  and  proportionally  large.  The  eyes 
are  rather  small,  resembling  in  that  respect  those  of  N".  taxispilota, 
the  latter  differing  however  greatly  from  it  in  being  provided  with 
five  more  rows  of  dorsal  scales ;  the  scales  of  the  outer  dorsal  row 
are  proportionally  large  and  perfectly  smooth,  while  these  are  keeled 
in  the  other  species.  The  number  of  subcaudal  scutellso  could  not 
be  ascertained,  as  the  only  specimen  at  our  command  is  destitute  of 
a  tail.     The  two  last  abdominal  scutellas  are  bifid. 

The  color,  though  uniform  in  the  adult,  in  the  immature  state  is 
blotched,  as  in  other  species  of  this  genus ;  judging  from  the  trans- 
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verse  narrow  light  bands  that  may  be  seen  on  the  back  when  the 
epidermis  is  removed. 

Lake  Huron.        147+2.  —  23.     24.  —    (on  dep.)  Prof.  Agassiz. 


5*  NTerodla  Woodhougll,  B.  &  G.— Dorsal  rows  of  scales  25, 
oarinated.  Three  series  of  subquadrate  black  blotches,  a  dorsal  and  two 
lateral,  the  latter  vertically  elongated.  A  double  yellow  occipital  spot  A 
yellow  spot  between  the  superciliaries  and  -vertical  plates.  A  black  vitta 
from  posterior  rim  of  eyes  to  angle  of  mouth. 

The  head  is  broad  behind,  and  tapers  forwards,  very  much  flattened 
above.  The  mouth  is  very  deeply  cleft.  The  labials  are  nine  above 
and  eleven  below ;  the  5th,  6th,  and  7th  the  largest  on  both  jaws. 

Ground-color  dusky,  with  a  dorsal  series  of  snbquadrangular  black 
blotches,  37  to  40  in  number,  separated  by  a  narrow  whitish  trans- 
verse line.  A  lateral  series  of  vertically  elongated  black  blotches, 
alternating  with  the  dorsal  series,  with  anterior  and  posterior  margins 
nearly  parallel,  sometimes  tapering  downwards  and  reaching  the  ab- 
dominal scutellse.  The  fuscous  space  between  the  lateral  blotches 
is  wider  than  that  occupied  by  the  blotches  themselves.  Along  the 
tail,  both  the  dorsal  and  lateral  blotches  are  small  and  subcircular. 
Underneath  the  color  is  yellowish,  and  the  scutellse  in  the  young, 
margined  posteriorly  with  black,  while  in  the  adult  the  middle  region 
of  the  scutellffi  is  unicolor.  The  head  is  brownish  black,  with  a 
double  yellow  spot  near  the  commissure  of  the  occipital  plates,  and 
two  spots  of  the  same  color  on  the  commissural  line  between  the 
vertical  and  superciliaries.  A  black  vitta  extends  from  the  posterior 
rim  of  the  eye  to  the  angle  of  the  mouth. 

Indianola.  144+ 1.  —  25. 

Betw.  Ind.  &  San  )      -  .  .  ,  _    .  A   rt  _ 
.         .  \      144+1.  64.  25. 

Antonio.  ) 

"  142+1.  79.  25. 

Sabinal,' Tex.  144+1.  68.  25. 

'New  Braunfels,  Tex.  148+1.  68.  25. 

"  147+1.  72.  25. 

"  145+1.  70.  25. 


27f.— 

Col.  J.  D.  Graham. 
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13.    3. 

u 

34.    7J. 

F.  Lindheimer. 

25.    6|. 

a 

17.    4J. 
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6.  NTerodla  taxispilota,  B.  &  0.—  Head  proportionally  small, 
cubtriangular,  pointed  on  the  snout.  Vertical  plate  broad,  subquadrangu- 
lar;  occipitals  small.  Two  postorbital  plates ;  anteorbital  narrow.  Dorsal 
tows  of  scales  29,  all  carinated.  Brown,  with  three  series  of  subquadrangu- 
lar  blackish  blotches. 

Stn.     Coluber  taxispilotut,  Holbr.  N.  Amer.  Herp.  II,  1838,  113.  PI.  xxt. 
Tropidonotu*  taxupilotus,  Holbr.  N.  Amer.  Herp.  2d  ed.  Ill,  1842,  35. 
PI.  yiii. 

The  head  is  proportionally  small,  conical  forwards.  The  eyes  also 
are  small.  The  vertical  plate  has  the  shape  of  an  elongated  quad- 
Tangle.  The  occipital  plates  are  rather  small  and  posteriorly  attenu- 
ated. The  anterior  frontal  plates  are  small  and  triangular,  the  apex 
of  the  triangle  being  directed  forwards.  There  are  two  large  post- 
orbital  plates.  The  superciliarics  are  narrow  and  elongated.  Dor- 
sal rows  29 ;  their  scales  all  carinated. 

Ground-color  reddish  brown,  with  three  series  of  subquadrangular 
blackish  blotches,  forty-six  in  number,  the  twenty-sixth  opposite  the 
anus.  They  embrace  transversely  from  7  to  10  rows  of  scales,  and 
longitudinally  three  scales  on  the  two  anterior  thirds  of  the  body, 
and  two  scales  on  the  posterior  third.  The  space  between  the  blotches 
is  equal  to  the  blotches  themselves.  The  lateral  series  are  isolated, 
that  is  to  say,  not  contiguous  to  the  dorsal  series  except  sometimes 
towards  the  origin  of  the  tail  and  along  the  latter  region.  The 
blotches  extend  over  nine  or  ten  lateral  rows  of  scales,  and  affect 
from  three  to  five  scales.  Equilateral  on  the  anterior  part  of  the 
body,  they  become  narrower  on  the  posterior  part,  and  taper  upwards. 
The  space  between  is  narrower  by  one  scale.  On  the  tail  the  dorsal 
series  of  blotches  has  almost  entirely  disappeared ;  now  and  then  an 
irregular  patch  may  be  seen  confluent  with  the  lateral  series,  which 
remain  conspicuous  to  the  very  tip  of  that  organ.  The  lower  surface 
of  the  body  is  yellowish  white,  with  irregular  deep  chestnut-brown 
patches,  the  lateral  ones  contiguous  to  the  lateral  series. 

Riceboro,  Liberty  Co.,  Ga.  141+1.  80.  29.     36.  9.  Dr.  W.  L.  Jones. 


7.  Nerodla.  Holbrookil,  B.  &  Q. — Head  ovoid  or  elliptical,  nar- 
rowest (on  the  snout.  Vertical  plate  much  longer  than  in  N.  (axispilota.  Oc- 
cipitals much  larger  also.  Three  postorbitals.  Loral  higher  than  long. 
Dorsal  scales  in  27  rows,  all  strongly  carinated.  Brown,  with  three  series 
of  quadrangular  black  blotches,  the  blotches  of  the  lateral  series  alternat- 
ing with  those  of  the  dorsal. 
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Head  and  eyes  propoi  aonally  larger  than  in  N.  taxispUota.  Verti- 
cal plate  subpentagonal,  and  more  elongated  than  in  N.  taxispilota. 
Occipital  plates  also  much  more  developed  and  broader.  Inframaxil- 
lary  longer.  Proportion  between  the  length  of  the  tail  and  that  of 
the  body  about  the  same  as  in  iV.  taxispilota.  The  rows  of  scales  27 
in  number,  and  carinated  ;  the  scales  themselves  proportionally  much 
larger  than  in  N.  taxispilota.  The  lateral  row  especially  differs  much 
in  that  respect. 

Ground-color  reddish  brown,  with  three  series  of  black  subquad- 
rangular  blotches,  forty-one  in  number,  the  twenty-fifth  opposite  the 
anus.  They  embrace  transversely  six  or  seven  rows  of  scales,  instead 
of  seven  or  ten  as  in  N.  taxispilota.  Longitudinally  they  cover  three 
scales  on  the  anterior  portion  of  the.  body,  and  two  posteriorly  as  in 
N.  taxispilota.  The  intermediate  space,  however,  is  greater  than  the 
blotches  themselves,  embracing  one  scale  more.  The  lateral  series 
are  contiguous  to  the  dorsal  one,  and  alternate  regularly  with  it. 
The  blotches  extend  on  seven  lateral  rows,  embracing  three  scales, 
while  the  intermediate  space  embraces  four  of  them.  Beneath  yel- 
lowish white,  with  small  and  irregular  brown  blotches  scattered  along 
.  the  sides. 

Prairie  Mer Rouge,  La.    144+1.70.27.     35.8.  Jas.  Fairie. 

"  141+1.63.27.    33.7.  " 
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Genus  REG  I IV  A,  Baird  &  Gibard. 

Gen.  Char.     Body  slender  \  tail  subcorneal,  very  much  tapering, 
forming  one-third  or  one-fourth  of  the  total  length.     Head  conical, 
continuous  with  the  body,  and  proportionally  small.     Eyes  large. 
Hffouth  deeply  cleft.    Labials  small.    Loral  and  nasals  large.    Scales 
carinated.     Cephalic  plates  normal.     Anterior  orbitals  2,  occasion- 
ally one )  posterior  2,  occasionally  3.    Last  and  sometimes  last  but  one 
mbdominal  scutellae  bifid  or  divided.     Subcaudal  scutellae  all  divided. 
ZDorsal  rows  of  scales  19-21.     Abdominal  scutellse  132-162.     Sub- 
caudal  52-86.     General  color  five  or  more  longitudinal  dark  bands 
on  a  lighter  ground.     Abdomen  unicolor,  or  likewise  provided  with 
similar  bands.     Aquatic. 


1*  Reglna  leberls,  B.  &  G. — Chestnut-brown,  with  a  lateral  yellow 
T>and,  and  three  narrow  black  dorsal  vittce.  Abdomen  yellowish,  with  four 
Thrown  bands,  two  of  which  are  lateral  and  two  medial.  Dorsal  rows  of 
scales  19,  all  carinated. 

Syh.  Coluber  leberis,  Linn.  Syst.  Nat.  ed.  x,  1, 1766,  216. — Gm.  Linn.  Syst. 
INat.  ed.  xiii,  I,  iii,  1788,  1086.— Shaw  Gen.  Zool.  Ill,  Hi,  1804,  433. 

Coluber  aeptemvittatut,  Say,  Journ.  Acad.  Nat.  Sc.  Philad.  IV,  1825,  240. — 
Barl.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  355;  and  Med.  &  Phys.  Res. 
1835,  118. 

Tropidonotus  leberis,  Holbr.  N.  Amer.  Herp.  IV,  1842,  49.  PL  xiii. — Dekat, 
New  York  Fauna,  Kept.  1842,  45.     PL  xi,  fig.  23. 

Head  small,  very  much  depressed,  flattened  on  the  region  behind 
the  orbit,  sloping  anteriorly.  Vertical  plate  pentagonal,  proportion- 
ally broad.  There  are  two  anteorbitals,  the  upper  one  the  larger ; 
and  two  postorbitals,  the  upper  one  the  smaller.  The  loral  is  large 
and  higher  than  long.  One  temporal  shield  only.  Upper  labials, 
8 ;  6th  and  7th  largest.  Lower  labials  10 ;  5th  and  6th  largest. 
Scales  regularly  elliptical,  slightly  notched  posteriorly,  and  all  of 
them  carinated,  gradually  diminishing  in  width  from  the  sides  to- 
wards the  middle  line  of  the  back.  Those  of  the  outer  row  one-third 
broader  than  the  rest,  and  posteriorly  subtruncated. 
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Ground-color  dark  chestnut  or  chocolate-brown  above,  marked  with 
three  narrow  black  \ittsd  or  bands,  one  covering  the  medial  row  of 
dorsal  scales,  and  two  (one  on  each  side)  following  the  fifth  row.  A 
lateral  yellow  band  occupies  the  upper  half  of  the  outer  row  and  the 
whole  of  the  second  row,  thus  broader  than  the  black  bands  above. 
Immediately  below,  and  contiguous  to  it,  a  somewhat  larger  brown 
band  covers  the  lower  half  of  the  outer  row  of  scales  and  the  ex- 
tremity of  the  abdominal  scutellae.  The  abdomen  is  yellowish,  pro- 
vided along  its  middle  region  with  two  approximate  brown  bands, 
similar  though  a  little  narrower,  and  interrupted  by  the  yellowish 
edge  of  the  scutellaB.  The  tail  beneath  is  almost  rendered  uniformly 
brown  by  the  confluence  of  the  bands. 


Carlisle,  Pa, 

144+2.  81.  19. 

23J.  6J. 
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Foxburg,  Pa. 
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147+1.  64.  19. 
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Jos.  M.D.Mathews 

Washington,  D.  C. 

141+1.  81.  19. 

11}.  2}. 

(on  dep.)  Nat.  Inst 

2.  Reglna  rigid  a,  B.  &  G. — Greenish  brown  above ;  two  deep  brown 
vittoe  along  the  dorsal  region.  Contiguous  edges  of  the  outer  row  of  scales 
and  abdominal  scutelloo  finely  margined  with  brown.  The  middle  region  of 
the  outer  row  like  the  abdomen,  as  is  that  of  the  second  row,  but  less  dis- 
tinctly. Abdomen  reddish  yellow,  with  two  series  of  black  spots  on  the 
middle  region,  approaching  each  other  towards  the  anterior  region  of  the 
body.  Dorsal  rows  of  scales  19,  carinated  except  the  outer  row,  which  is 
smooth. 

Syn.  Coluber  rigidus,  Say,  Journ.  Acad.  Nat.  Sc.  Philad.  IV,  1825,  39.— 
Habl.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  355 ;  and  Med.  &  Pays.  Res 
1835,  118. 

Tropidonotu*  rigidus,  Holbr.  N.  Amer.  Herp.  Ill,  1842,  89.     PI.  x. 

Head  proportionally  larger  than  in  R.  leberis,  much  lees  depressed 
and  shorter  on  the  snout.  Its  upper  surface  is  flat,  the  snout  convex, 
the  high  and  large  rostral  making  it  less  sloping.  Vertical  plate 
jubhexagonal  and  elongated.  Occipitals  truncated  posteriorly.  Su- 
perciliaries  narrow  and  tapering  forwards.  Anterior  pair  of  frontals 
very  small.     Two  postorbitals  of  nearly  equal  size,  and  two  ante- 
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orbitals,  the  upper  one  much  larger  than  the  lower.  Loral  subcircu- 
lar  or  oblong.  An  elongated  and  narrow  temporal  shield,  followed 
by  two  or  three  smaller.  Upper  labials  7,  5th  and  6th  very  large. 
Lower  labials  11,  6th  and  7th  largest.  Scales  elliptical,  narrower 
along  the  middle  line  of  the  back,  carinated,  except  the  outer  row, 
which  is  perfectly  smooth,  and  furthermore  distinguished  by  the 
scales  having  their  height  greater  than  their  length.  The  second 
row  is  noticeable  for  its  size,  and  sometimes  for  its  want  of  carina- 
tion,  which  in  all  cases  is  obsolete. 

The  ground-color  is  uniform  greenish  brown,  but  each  scale  on  tho 
flanks  is  provided  with  a  small  blotch  of  deeper  brown  at  its  base. 
The  brown  vittae  of  the  back  cover  each  one  entire  row,  and  the  half 
of  the  two  adjoining  rows,  separated  on  the  dorsal  line  by  one  row 
and  two  half-scales  of  the  ground-color.  Beneath  dull  yellowish. 
Along  the  middle  region  of  the  abdomen  there  are  two  series  of 
elongated  deep  brown  blotches  approaching  each  other  towards  the 
anterior  region  and  under  the  tail,  sometimes  however  not  extending 
beyond  the  anus. 

Southern  States.  135+1.  71.  19.  12}.  3}.  Rev. I)r.  J. G.  Morris. 
Riceboro,  Ga.  135+1.  56.  19.  71.  1}.  Dr.  W.  L.  Jones. 
Pennsylvania.         132+1.  52.  19.     21.    4.  (ondep.) Acad.Nat.Sc. 


3*  Regina  Graham  11,  B.  &  G. — Brown,  with  a  dorsal  light  band 
margined  on  either  side  with  a  black  line  or  vitta.  A  broad  band  of  yellow 
on  the  flanks,  margined  likewise  with  a  black  vitta.  Abdomen  unicolor, 
yellowish.     Dorsal  rows  of  scales  20,  all  carinated. 

Head  elongated,  slender,  depressed,  and  flattened  above,  slightly 
sloping  on  the  snout.  Occipitals  elongated  and  posteriorly  pointed. 
Vertical  plate  subpentagonal,  narrower  anteriorly.  Superciliaries 
proportionally  well  developed,  as  also  the  anterior  pair  of  frontals. 
Two  anteorbitals,  lower  one  a  little  the  larger.  Three  postorbitals, 
the  lower  one  very  small  and  almost  suborbital  in  its  position.  Loral 
elevated.  Rostral  well  developed.  Upper  labials  7,  5th  and  6th 
largest.  Lower  labials  10,  5th  and  6th  largest.  Dorsal  rows  of 
scales  20,  all  carinated.  The  three  outer  rows  sensibly  the  largest, 
and  truncated  posteriorly,  while  the  remaining  ones  are  tapering. 

A  light-brown  band  along  the  dorsal  line,  covering  one  and  two 
half-rows  of  scales.  On  each  side  of  this  a  narrow  black  vitta  cover- 
ing one  and  a  half  scales.     Next  succeed  three  rows  of  scales,  uni- 
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formly  brown.  Then  again,  a  black  vitta  covering  an  entire  row  of 
scales,  and  the  edge  of  the  row  immediately  under  it,  (the  third.) 
The  first,  second,  and  most  of  the  third  outer  rows  of  scales  are 
straw-color.  This  yellowish  band  extends  forwards,  passing  under 
the  head  to  the  extremity  of  the  snout.  A  black  line  is  seen  run- 
ning from  behind  the  neck  to  the  anus,  affecting  the  extremity  of 
the  scutellse,  and  occasionally  the  lower  edge  of  the  outer  row  of 
scales.  The  abdomen  is  uniform  light  straw-color ;  a  medial  nebu- 
lous blackish  band  under  the  tail  is  observable. 

Rio  Salado,  Tex.        161+1.  57.  20.     10|.  2.     Col.  J.  D.  Graham. 

4.  Reglna  Clarkii,  B.  &  G. — Yellowish  brown,  with  four  longitu- 
dinal bands  of  deeper  brown.  Abdomen  dull  yellow,  with  two  clouded 
brown  bands  dotted  with  black.  One  anteorbital.  Dorsal  rows  of  scales 
19,  all  carinated. 

This  is  the  largest  species  of  the  genus.     Head  elongated,  conical 
from  occiput  to  the  extremity  of  the  snout,  depressed  above,  subcon- 
cave  on  the  occipital  region,  slightly  sloping  on  the  snout.     Cephalic 
plates  very  much  developed.    Vertical  subpentagonal,  broader  anteri- 
orly, though  slightly  tapering.     Anterior  pair  of  frontals  quite  large - 
Three  and  sometimes  only  two  postorbitals,  variable  in  comparative 
size ;  when  there  are  three,  the  lowermost  is  suborbital.     One  ante-' 
orbital,  large.     Loral   well   developed,  longer  than  high.     Uppe*" 
labials  8,  5th  and  6th  largest,  the  latter  very  large.     Scales  of  th^ 
body  elliptical,  rounded  posteriorly.     Outer  row  somewhat  larger" 
than  the  rest,  and  very  slightly  carinated. 

Color  of  head  dirty  brown,  occipital  and  temporal  region  blackish— 
Each  of  the  four  longitudinal  bands  of  deep  brown  covers  two  row^ 
of  scales.  The  intermediate  yellowish  brown  spaces  embrace  eact»- 
two  rows  of  scales  also,  except  the  dorsal  one,  which  has  three  rows. 
Each  of  the  abdominal  clouded  bands  embraces  one-fourth  of  ab-~ 
dominal  space,  inside  of  which  is  left  a  yellow  space  one-fourth  of 
the  width,  and  exteriorly  another  yellow  space  one-eighth  of  th^ 
width  of  abdominal  space.  The  tail  beneath  is  blackish,  owing  to  th& 
confluence  of  the  abdominal  bands,  interspersed  with  yellowish  maculae- 

Indianola.                 132+1.57.19.     31*.  6J.     Col.  J.  D.  Graham- 
u  « 

u  , u 
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Genus  ]¥I]¥IA,  Baird  &  Girard. 

Gen.  Char.  Head  elongated,  ovoid,  distinct  from  the  body. 
Cephalic  plates  normal.  Two  nasals.  A  large  loral  produced  into 
the  orbit  between  the  anteorbitals,  which  are  two  in  number.  Two 
postorbitals.     Scales  all  carinated.     Subcaudal  scutelke  bifid. 


Mlnia  diademata,  B.  &  G. — Body  above  deep  chestnut;  on  the 
middle  of  each  scale  an  elongated  yellowish  spot.  A  yellow  occipital  blotch 
Abdomen  yellowish,  with  a  medial  brown  band.     Dorsal  scales  in  19  rows. 


The  vertical  plate  is  hexagonal,  as  broad  anteriorly  as  long ;  an- 
terior angle  very  obtuse ;  posterior  angle  acute.  The  occipitals  are 
very  much  developed,  rounded  exteriorly  and  posteriorly,  angular 
anteriorly.  The  postfrontals  are  likewise  remarkable  for  their  great 
development;  they  are  obtusely  quadrilateral,  being  somewhat  longer 
than  broad.  The  prefrontals  are  proportionally  reduced,  angular, 
broader  outside.  The  rostral  is  broad  and  well  developed.  The 
nostril  opens  through  the  middle  of  the  posterior  margin  of  the  pre- 
nasal,  and  is  seen  from  above;  the  postnasal  is  subquadrilateral, 
higher  than  long.  The  loral  occupies  a  large  portion  of  the  face ;  it 
is  angular  in  shape,  and  behind  extends  to  the  orbit  between  the 
anteorbitals.  The  lower  ante  orbital  is  sub  triangular,  resting  on  the 
4th  upper  labial,  contiguous  to  the  commissure  of  the  3d ;  the  upper 
anteorbital  is  regularly  quadrangular,  and  visible  from  above.  There 
are  two  postorbitals,  subquadrangular  in  shape.  The  superciliaries 
are  rather  small,  narrow,  and  elongated.  Anterior  temporal  shield 
very  large,  the  rest  resembling  scales.  The  eyes  are  proportionally 
large  and  circular.  The  mouth  deeply  cleft.  Upper  labials  6 ;  5th 
largest.     Lower  labials  6 ;  4th  largest. 

Body  subcylindrical,  deeper  than  broad;  tail  very  slender  and 
tapering,  about  one-third  of  the  total  leugth.  The  scales  are  all  cari- 
nated, and  constitute  19  rows,  the  outer  row  considerably  larger,  the 

rest  diminishing  towards  the  back.     Postabdominal  scutella  appa- 
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rently  entire;  the  shrunken  state  of  the  specimen  did  not  allow  a 
satisfactory  examination  to  be  made. 

The  ground-color  of  the  head  and  body  above  is  a  deep  chestnut. 
On  the  posterior  part  of  the  head  is  a  yellow  ring,  sending  a  narrow 
stripe  along  the  upper  labials  to  the  orbit.  Each  scale  is  provided 
on  its  middle  with  a  narrow  and  elongated  yellow  dot,  very  conspicu- 
ous on  the  outer  row  of  scales,  giving  at  first  the  impression  of  a 
narrow  vitta  along  the  sides.  The  exterior  edge  of  the  abdomen  is  of 
the  same  color  as  the  back.  The  abdomen  is  yellowish ;  a  mediaL 
chestnut  band  extends  from  the  head  to  the  tip  of  the  tail,  interrupted— 
only  by  the  narrow  yellowish  margin  of  the  scutellae  themselves. 

Orizaba,  Mex.  136.  —  19.     8|.  2f.  Jas.  Fairie 
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Genus  HETERODOX  Pal.  de  Beauy. 

Gen.  Char.  Body  short,  stout,  tail  short.  Head,  neck,  and 
body  capable  of  excessive  dilatation.  Posterior  palatine  teeth  longer. 
Head  broad,  short;  outline  of  mouth  very  convex,  on  a  single  curve. 
Orbit  enclosed  by  a  continuous  chain  of  small  plates,  the  circle  com- 
pleted above  by  the  superciliaries.  Rostral  prominent,  its  anterior 
lace  very  broad,  and  turned  up ;  its  ridge  above  sharp.  Behind  it  a 
median  plate,  either  in  contact  with  the  frontals  or  separated  by  small 
plates.  Frontals  in  two  pairs.  Nasals  two.  Loral  one  or  two.  Dor- 
sal rows  of  scales  23-27,  carinated.  Abdominal  scutellae  125-150, 
posterior  bifid.     Subcaudal  scutellae  all  bifid. 

Colors  light,  with  dorsal  and  lateral  darker  blotches,  or  else  brown, 
with  dorsal  transverse  light  bars.     Sometimes  entirely  black. 

The  species  exhibit  a  very  threatening  appearance  when  alive,  in 
fattening  the  head,  hissing  violently,  &c.  but  are  perfectly  harmless. 

Syn.  Heterodon,  Pal.  de  Beauv.  in  Latr.  Hist.  Nat.  des  Kept. 
IV,  1799. 

A.   Azggos  behind  the  rostral,  in  direct  contact  witli  the  frontaU 


1.  Deterodon  plat  y rhinos,  Latr.— Occipitals  and  vertical  longer 
than  broad,  about  equal  in  length.  Centre  of  eye  anterior.  Dorsal  rows  25, 
all  carinated,  the  outer  sometimes  smooth.  Keels  of  the  scales  extending 
to  their  tips.  Scales  on  the  back  quite  linear  anteriorly,  posteriorly  they 
are  much  broader.  Color  yellowish  gray,  or  brown,  with  about  28  dark  doi 
sal  blotches  from  head  to  anus,  and  15  half-rings  on  the  tail.  One  or  two 
lateral  rows,  Beneath  yellowish.  A  dark  band  across  the  forehead  in  front 
of  the  yertical,  continued  through  the  eye  to  the  angle  of  the  mouth. 

Syn.  Coluber  heterodon,  Daud.  Hist  Nat.  Rept.  VII,  1799,  153.  PI.  lx. 
fig.  28. — Sat,  Amer.  Journ.  of  Sc.  I,  1818,  2G1. — Habl.  Journ.  Acad.  Nat. 
8c.  Philad.  V,  1827,  357;  and  Med.  &  Phys.  Res.  1835,  120. 

Heterodon  platyrhinos,  Late.  Hist.  Nat.  Rept.  IV,  1799,   32,  fig.  1-3. 

— Holbr.  N.  Amer.  Herp.  II,  1828,  97.  PI.  xxi;  and  2d  ed.  IV,  1842,  67. 
PL  XYii. 

Hog-nose  Snake ;  Blowing  Viper. 
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Vertical  plate  hexagonal,  narrower  behind;  longer  than  broad; 
angles  all  distinct,  lateral  outlines  straight.  Postfrontal  large,  the 
lateral  angle  extending  down  to  the  loral;  the  two  postfrontals 
separated  anteriorly  by  the  azygos  or  postrostral.  Prefrontals 
smaller,  entirely  separated  by  the  azygos.  Rostral  with  the  out- 
line spherical  angled,  subacute  at  the  apex,  its  upper  surface  com- 
pressed into  a  sharp  ridge,  which,  prolonged  backwards  between 
the  nasals  and  the  prefrontals,  connects  with  the  azygos.  This  is 
linear,  subpentagonal,  acute-angled  behind,  where  it  wedges  between 
the  postfrontals.  Superciliaries  large.  Scales  behind  the  head 
distinctly  cafinated.  Eye  large.  Lino  connecting  tip  of  rostral 
with  the  postinferior  corner  of  the  last  labial  passes  over  the  lower  part 
of  the  eye.  A  triangular  nasal,  with  the  corners  rounded,  joined  by 
its  apex  to  the  exterior  angle  of  the  postfrontals.  Nostrils  valvular, 
situated  entirely  in  the  posterior  nasal,  the  anterior  edge  formed  by 
the  anterior  nasal.  Labials  8  above,  6th  largest,  the  3d  to  the  Gth  in 
contact  with  the  suborbitals :  two  large  temporal  shields  above  the 
three  posterior  labials.  Centre  of  the  eye  anterior  to  the  middle  of 
the  chord  connecting  the  apex  of  rostral  and  posterior  end  of  labials 
and  over  the  middle  of  the  5th  labial.  Outline  of  upper  jaw  convex. 
Lower  labials  eleven. 

Body  stout  and  short.  Tail  very  short,  and  rapidly  tapering, 
rather  thicker  than  the  thinnest  part  of  the  body.  Dorsal  rows  25. 
Scales  all  distinctly  carinated,  (including  those  on  the  back  of  the 
head,)  except  the  outer  row,  which  is  either  perfectly  smooth,  or  pre- 
sents very  obsolete  carination.  The  ridges  on  the  2d  row  much  less 
distinct  than  the  rest. 

Color  reddish  brown  above,  with  dark  blotches.  A  series  of  28 
quadrate,  dorsal,  uniform  black  blotches  from  head  to  anus,  each 
from  2  to  3  scales  long,  and  7  to  9  wide,  separated  by  regular  brown- 
ish yellow  intervals  of  1J  to  2  scales.  The  blotches  anteriorly  are 
nearly  square,  posteriorly  they  are  transversely  elongated.  Opposite 
the  intervals,  and,  indeed,  bounding  them  on  either  side,  is  a  second 
series  of  small  circular  blotches  on  the  4th  to  the  8th  lateral  rows, 
and  separated  only  by  a  narrow  interval  from  the  corner  of  the  dor- 
sal blotches.  Sometimes  there  are  faint  traces  of  small  blotches  be- 
tween the  upper  lateral  series.  Intervals  between  the  lateral  rows 
of  blotches  yellowish  or  reddish  brown,  darker  than  those  on  the 
back ;  outer  dorsal  rows  greenish  or  yellowish  white.  On  the  tail 
there  are  15  black  half-rings,  interrupted  on  the  subcaudal  scutell®, 
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the  scales  on  the  tail  larger  than  on  the  greater  part  of  the  body. 
In  young  specimens  is  distinctly  visible  a  second  series  of  still  smaller 
blotches,  below  the  one  just  mentioned,  there  being  two  of  these  op- 
posite each  one  of  the  former,  and  placed  on  the  2d,  3d,  and  4th 
exterior  rows.  Beneath  greenish  yellow,  with  obsolete  greenish 
brown  blotches,  indistinctly  visible  through  the  epidermis,  some- 
times more  conspicuous  in  young  specimens. 

There  is  a  transverse  black  or  dark  bar  on  the  forehead,  crossing 
the  posterior  half  of  the  postfrontals,  involving  only  the  anterior 
edge  of  the  vertical,  and  the  anterior  corners  of  the  superciliarics. 
Behind  this  a  dark  patch,  with  its  anterior  margin  a  little  back  of 
the  middle  of  the  vertical,  and  involving  the  adjoining  margin  of  the 
superciliarics  and  occipitals,  together  with  the  greater  portion  of  the 
occipitals ;  sometimes  with  a  light  spot  in  the  middle :  the  light 
space  included  between  the  two  patches  appears  to  extend  continu- 
ously backwards  to  the  neck;  above  a  dark  vitta  from  the  back 
part  of  the  orbit  to  the  posterior  labial,  itself  a  continuation  of  the 
frontal  vitta.  An  elongated  narrow  vertebral  spot  behind  the  junc- 
tion of  the  occipi tals,  and  generally  isolated  from  them,  on  each  side 
of  which  is  a  similar  patch  widening  behind. 

This  species  is  subject  to  great  variations  of  color.  Sometimes  the 
3ides  of  the  dorsal  blotches  pass  insensibly  into  the  ground-color,  so 
as  to  become  transverse  bands.  At  others  they  are  light  internally, 
with  a  narrow  margin  of  black.  Occasionally  there  is  much  black  on 
the  abdomen  (in  young  specimens).  The  ground-color  varies  from 
gray  to  bright  yellow,  and  sometimes  even  red.  It  may  also  happen 
that,  by  the  confluence  and  extension  of  the  darker  margins,  we  have 
light  bars  on  a  dark  ground,  as  on  a  specimen  from  the  Scioto  valley, 
Ohio,  where,  with  the  other  characters  similar,  the  color  is  of  a  dark 
brown  above  and  on  the  sides,  with  transversely  quadrate  brownish 
ash-colored  spots  along  the  back,  some  one  and  a  half  or  two  scales 
long,  9  or  10  wide,  and  at  intervals  of  about  three  scales.  Of 
these  spots  there  are  28  from  head  to  anus,  and  about  9  on  the  tail, 
where  they  form  half  rings,  with  intervals  a  little  larger  than  them- 
selves. 
Carlisle,  Pa.  129+1.  53.  25.     28.    6.  S.  F.  Baird. 

"  123+1.  49.  25.     24*.  5.  " 

Clarke  Co.,Va.  143+1.46.25.     19.    2  \.  Dr.C.B.  Kennedy . 

"                        127+1.  —  25.     11.    2  " 

Anderson,  S.  C.  — —  —  Miss  C.  Paine. 
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Mississippi.!  135+1.51.25.  10.    1J.       Dr.  B.  F.  Shumard. 

"        ?  D.  C.  Lloyd. 

Scioto  Valley,  Ohio.  148+1.  45.  25.  26.    4.    \  _     5°«d!?PAl     , 
47                   '  I  Dr.  J.  P.  Kirtland. 


2.  Hetcrodon  COgliatllS,  B.  &  G. — Vertical  longer  than  occipi- 
tals. Dorsal  rows  of  scales  23-25 ;  outer  smooth ;  next  scarcely  carinated. 
Scales  of  the  rest  with  keels  extending  to  their  tips.  Scales  broader  than 
in  preceding.  Disproportion  between  scales  of  the  back,  before  and  behind, 
not  conspicuous.  Light  chestnut,  with  20  yellow  blotches  from  head  to  anus, 
and  9  on  the  tail.     Beneath  yellow. 

Vertical  plate  pentagonal,  elongated.  Frontals  moderate,  of  nearly 
the  same  length.  Azygos  rather  broad,  similar  in  its  relations  to  that 
of  H.  plafyrhinos.  Rostral  quite  fully  developed.  Occipitals  small, 
less  than  in  II.  plafyrhinos.  Scales  back  of  head  distinctly  carinated. 
Centre  of  eye  above  the  middle  of  the  5th  labial.  Orbital  chain  of 
10-11  plates.  Loral  rather  large,  triangular.  Nasals  moderate. 
Labials  8.     Penultimate  rather  longer  than  high. 

Scales  diminishing  in  width  towards  the  back,  although  not  be- 
coming as  linear  as  in  II.  plafyrhinos.  Scales  on  the  hinder  part  of 
back  scarcely  wider  than  those  in  front. 

Color  above  light  chestnut,  with  transverse,  sometimes  more  or 
less  oblique,  dorsal  bars  between  the  7  th  exterior  rows.  These  bars 
are  bright  yellow,  tinged  with  brown  in  the  centre,  and  with  a  darker 
marginal  shade  of  the  ground-color.  Of  these  bars  there  are  28, 
from  head  to  tail,  the  20th  opposite  to  the  anus,  each  about  ten  scales 
long,  about  nine  broad,  and  separated  by  intervals  of  from  four  to 
six  scales.  The  proportional  difference  between  the  two  colors  in  the 
tail  is  much  as  in  II.  plafyrhinos.  Color  beneath  clear  dull  yellow. 
Exterior  dorsal  scales  mottled  brownish  yellow,  more  or  less  spotted 
and  margined  with  brighter  yellow.  On  separating  the  skin  a  dark 
spot  is  seen  at  each  end  of  the  dorsal  patches,  between  and  around 
which  the  color  is  yellow.  Head  olivaceous  yellow,  with  the  usual 
markings  of  the  genus  obsolete.  An  elongated  black  patch  behind 
the  angle  of  the  jaws  on  each  side. 

Somewhat  similar  to  II.  plafyrhinos,  but  the  scales  anteriorly  are 
wider,  nor  is  there  that  disproportion  between  the  scales  on  the  back 
before  and  behind.  The  occipitals  are  shorter.  From  H.  atmodes, 
the  narrower  intervals  between  the  caudal  light  band,  the  scales  can- 
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nated  on  the  back  of  head  as  well  as  elsewhere  to  the  tip,  the  more 
prominent  rostral,  (the  line  from  the  tip  to  the  lower  posterior  angle 
of  the  last  labial  passes  over  the  eyeball,)  &c.  will  at  once  distin- 
guish it 

A  much  mutilated,  but  much  larger  specimen  from  New  Braunfels 
agrees  with  this,  although  the  rostral  is  proportionally  less ;  in  other 
characters  it  is  very  similar.  The  intervals  between  the  light  bars, 
and  the  sides  at  their  extremities  are,  however,  much  darker. 

A  small  specimen  from  Indianola  has  much  the  same  distribution 
of  color  as  described  in  the  young  //.  jrtaty rhinos.  The  principal  dif- 
ferences are  seen  in  the  larger  head,  stouter  body,  shorter  occipitals, 
narrower  dark  line  across  the  superciliaries  and  vertical,  broader  scales 
anteriorly,  &c.  The  ground-color  is  mottled  chestnut,  with  subquad- 
rate  brown  blotches,  indistinct  at  the  outer  edges,  a  circular  dark  spot 
opposite  each  light  dorsal  interval,  like  the  dorsal  series  surrounded 
"by  a  lighter  areola;  beneath  each  dark  spot  a  pair  still  smaller. 
ISelow  greenish  white,  blackish  posteriorly,  with  narrow  blotches  of 
"black  in  front.     Distinct  patch  from  eye  to  the  last  upper  labial. 

Indianola.  130+1.  58.  23.     26.  6.      Col.  J.  D.  Graham. 

"  129+1.  51.  25.     11. 2.  " 

Jfew  Braunfels,  Tex.     124+1.  56.  25.     27.  6.  F.  Lindheimer. 


3.  fleterodon  nlgcr,  Troost. — Vertical  plate  as  long  as  the  oc- 
cipitals. Rostral  prominent.  Dorsal  rows  of  scales  25,  the  exterior  smooth, 
the  2d  row  obsoletely  carinated,  the  rest  with  the  scales  distinctly  carinated, 
the  carina?  extending  quite  to  the  tip.  Uniform  black  above,  slate-color 
beneath. 

Stk.    Vipera  nigra,  Catesb.  Nat.  Hist.  Carol.  II,  1743,  44.     PI.  xliy. 

Scytale  niger,  Daud.  Hist.  Nat.  Rept.  V,  1799,  342. — Harl.  Jo  urn.  Acad. 
Nat  Sc.  Philad.  V,  1827,  367;  and  Med.  &  Phys.  Res.  1835,  130. 

Coluber  caco demon,  Shaw,  Gen.  Zool.  Ill,  1802,  377.     PI.  cii. 

Coluber  thraso,  Harl.  Med.  &  Phys.  Res.  1835,  120. 

Heterodon  niger,  Troost.  Ann.  Lye.  Nat.  Hist.  N.  York,  III,  1836,  186.— 
?Holbr.  N.  Amer.  Herp.  1st  ed.  II,  1838,  105.  PI.  xxiii;  and  2d  e<L  III, 
1842,  63.     PL  xvi. 

Black  Viper ;  Spreading  Adder. 

Postfrontals  large,  extending  to  the  loral.  Prefrontals  smaller. 
Azygos  rather  large,  separating  the  prefrontals  entirely,  and 
the  postfrontals  anteriorly:   in  a  line  with  the  rostral.     Rostral 
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broad.  Keel  acutely  distinct.  Scales  on  the  back  of  head  keeled, 
though  obsoletcly  in  those  next  to  the  occipital  plates.  The  line  from 
tip  of  snout  to  lower  angle  of  posterior  labial,  crosses  the  lower  part 
of  the  eye,  whose  centre  is  a  little  in  advance  of  the  middle  of  this 
line.  Orbital  chain  of  9  plates.  Loral  triangular,  truncated  above. 
Nasals  rather  large,  less  developed  than  in  H.  platyrhinos.  Upper 
labials  8 ;  3d-6th  in  contact  with  suborbitals.  Centre  of  eye  above 
the  juncture  of  the  4th  and  5th. 

Scales  distinctly  carinated,  except  the  outer  row,  which  is  smooth, 
and  the  second,  on  which  the  carination  is  very  obsolete,  sometimes 
quite  smooth.  All  the  scales  diminish  gradually  to  the  back,  where 
they  are  quite  linear;  posteriorly,  however,  they  are  broader. 

Color  above  and  on  the  sides  entirely  dull  black,  beneath  rather 
light  slate-color,  shading  into  milk-white  on  the  chin  and  on  the  edge 
of  the  upper  labials.  The  exterior  rows  of  scales  shade  gently  from 
the  color  of  the  back  to  that  of  the  belly. 

The  Ileterodon  niger  bears  quite  a  close  relationship  in  the  cha- 
racter of  the  plates  and  scales  to  H.  platyrhinos,  from  which  the 
principal  difference  lies  in  the  color.  Although  this  species  greatly 
resembles  in  color  the  black  variety  of  //.  atmodes,  they  may  be 
readily  distinguished.  The  rostral  of  H.  niger  is  well  developed, 
high,  broad,  and  with  the  dorsal  carina  acute  and  well  marked.  The 
carination  on  the  scales  back  of  the  head  is  delicately  distinct,  as  also 
upon  the  other  scales,  the  keel  extending  to  the  very  tip.  The  scales 
on  the  back  are  linear  and  narrow,  but  become  much  broader  in  pro- 
portion towards  the  tail.  The  occipitals  are  longer,  and  the  head  in 
front  of  the  eye  longer  in  proportion  to  the  part  behind  it.  No  bands 
evident,  even  obsoletcly.  The  other  differs  in  all  these  respects: 
rostral  low,  and  the  keel  more  rounded;  scales  on  back  shorter, 
and  anteriorly  rather  broad,  and  the  disproportion  with  those  posteri- 
orly much  less  conspicuous;  carinse  not  extending  to  the  tip;  faint 
bars  seen  indistinctly  across  the  black  of  the  back,  &c. 

Carlisle,  Pa.   ?  140+1.  49.  25.     36.  6.  S.  F.  Baird. 

Specimens  from  the  South  differ  simply  in  being  rather  darker  on 
the  sides  and  beneath. 

Abbeville,  S.  C.  145+1.  —  25.     26.  —      Dr.  J.  B.  Barratt 

Kemper  Co.,  Miss.       126+1.  53.  25.     28.  5f .  D.  C.  Lloyd. 
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4.  Deterodon  atmodes,  B.  &  G.— Vertical  plate  longer  than  oc- 
cipital s,  which  are  small,  and  as  broad  as  long.  Azygos  in  contact  with  the 
frontals.  Rostral  low,  obtuse,  and  very  little  prominent.  Eye  more  an- 
terior. Dorsal  rows  23  or  25.  Outer  row  smooth,  £d  and  3d  very  obso- 
letely  carinated.  Scales  broader,  smoother,  and  more  rounded  than  in  H. 
platyrhinos.  Keel  not  extending  to  the  tip.  Black,  with  18  transverse  yel- 
lowish bands  on  the  body,  and  7  on  the  tail ;  the  dark  intervals  much  broader 
than  the  light  bands,  sometimes  entirely  black. 

Vertical  plate  hexagonal,  narrower  behind,  and  more  elongated 
than  in  II.  platy rhinos;  lower  than  the  occipitals.  Postfrontals  large, 
extending  down  to  the  loral.  The  anterior  frontals  rather  larger 
than  in  If.  platyrhinos,  separated  by  the  azygos  and  rostral.  Rostral 
small,  moderately  recurved,  much  smaller  and  less  conspicuous  than 
in  H.  platyrhinos.  Superciliaries  long,  narrower  than  in  H.  platy- 
rhinos.  Scales  on  back* of  the  head  broad,  flat,  carination  very  obso- 
lete. Imaginary  line  connecting  tip  of  rostral,  and  posterior  angle 
of  last  upper  labial  passes  entirely  below  the  eye,  whose  centre  is  an- 
terior to  the  middle  of  this  line.  Eye  large,  its  centre  above  the 
middle  of  the  4th  labial.  Loral  nearly  square,  rather  narrower 
above.  Nasals  small,  which  with  the  less  development  of  the  rostral 
brings  the  eye  more  forwards.  Labials  7  above.  Owing  to  a  greater 
development  of  the  suborbital  series,  (of  9  plates,)  the  labials  are 
lower  than  in  27".  platyrhinos.  The  posterior  upper  angle  of  the  2d 
labial,  as  well  as  the  3d,  4th,  and  anterior  upper  angles  of  the  5th, 
are  in  contact  with  the  suborbitals.  The  difference  from  27".  platy- 
rhinos  in  this  respect  is  caused  by  the  much  greater  size  of  the  2d  or 
3d  labials,  the  first  beiDg  much  smaller  than  all  the  rest. 

Dorsal  rows  of  scales  23;  exterior  smooth,  2d  and  3d  very  obso- 
letely  carinated,  rest  of  scales  more  so,  but  in  all  cases  less  distinctly 
than  in  II.  platyrhinos.  The  keel  on  each  scale  does  not  extend  to 
the  tip,  but  becomes  obsolete  at  a  point  from  the  tip  of  one-half  to 
one-fifth  of  the  length;  while  in  II.  platyrhinos  it  extends  very 
nearly,  if  not  entirely  to  the  extreme  tip,  especially  on  the  back. 
The  scales  also  are  broader  and  more  oval.  The  tail  is  slenderer 
and  more  tapering  than  in  II.  platyrhinos,  and  is  not  as  thick  as  the 
posterior  part  of  the  body. 

Color  above  lustrous  pitch-black,  crossed  by  18  transverse  light 
yellow  bands,  from  head  to  anus,  and  7  on  the  tail ;  sides  mottled 
with  black  and  yellowish.     Beneath  yellowish,  blotched  with  black. 
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The  pattern  of  coloration  is  probably  similar  to  that  of  H.  pfaty- 
rhinos,  except  that  the  outer  edges  of  the  dorsal  blotches  are  confluent 
with  the  irregular  markings  of  the  sides,  instead  of  being  quite  dis- 
tinctly defined.  Occasionally  black  blotches  opposite  the  transverse 
light  marks  are  evident.  The  light  bands  are  sometimes  interrupted 
and  sometimes  oblique ;  their  extent  is  about  the  same  as  in  H. 
platyrhinos.  The  black  intervals  between  these  light  bars  are  much 
longer  than  in  H.  platyrhinos,  occupying  from  5  to  6  scales  anteri- 
orly, and  on  the  tail  from  6  to  7.  The  light  bands  may  have  been 
orange  in  life.  On  the  side  of  the  head  is  a  broad  distinct  black 
stripe  from  the  posterior  part  of  the  eye  to  the  posterior  end  of  the 
truncated  last  labial,  and  continuous  with  an  obscured  black  band 
across  the  forehead,  on  the  posterior  half  of  the  postfrontals.  Lower 
jaw  and  sides  of  head  blotched  with  black. 

Georgia.  131-f-l.  56.  23.     25.  5}.      Prof.  C.  B.  Adams. 

A  young  specimen,  apparently  of  this  species,  has  the  head  much 
more  depressed  than  in  individuals  of  U.  platyrhinos  of  the  same 
size.  The  general  color  above  is  lead-gray,  with  transverse  bands 
of  lighter  gray  on  the  back,  margined  by  dark  chestnut,  which  shades , 
gradually  into  the  gray.  The  other  features  are  well  preserved, 
except  that  the  rostral,  as  usual  in  young  specimens,  is  higher. 

Charleston,  S.  C.       137+1.  54.  25.     12}.  1}.      Dr.  S.  B.  Barker. 

Another  larger  specimen  has  the  lateral  spots  rather  more  distinct. 
The  dorsal  bands  are  pale  rose-color,  (in  alcohol).  It  agrees  in  the 
•shorter  occipitals,  smaller  number  of  bands,  less  carinatcd  scales, 
lower  rostral,  &c. 

Charleston.  141+1.  49.  25.     17.  2f.  C.  Girard. 

A  large  specimen  from  Charleston  agrees  in  its  external  anatomy, 
but  at  first  sight  appears  entirely  black  above,  and  of  an  irregular 
slate-color  beneath.  On  a  closer  examination,  however,  the  trans- 
verse bands  are  obsoletely  visible,  especially  towards  the  tail.  Traces 
of  the  markings  on  the  head  may  likewise  be  distinguished.  Per- 
haps often  confounded  with  the  true  H.  niger. 

Charleston,  S.  C.       137+1.  53.  23.     26.  4*.        Dr.  S.  B.  Barker. 
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B.  Azygos  plate  behind  the  rostral  separated  from  the  frontals  by 
small  plates. 

5.  Deterodon  s!mu§,  Holbb. — Vertical  plate  as  broad  as  long, 
much  longer  than  the  occipitals.  Rostral  broad  and  high.  Azygos  encir- 
cled by  five  or  eight  small  plates.  Mouth  very  short.  Dorsal  rows  25,  the 
three  or  four  externals  smooth.  Dorsal  series  of  35  blotches,  with  one  to 
three  other  series  on  each  side.  Abdomen  yellowish,  scarcely  maculated. 
A  narrow  black  band  across  the  forehead  in  front  of  the  vertical,  and  pass- 
ing through  the  eye  across  one  labial  to  the  angle  of  the  mouth. 

Stk.  Coluber  simus,  Linn.  Syst.  Nat.  ed.  xii,  I,  1766,  216. — Gm.  Linn. 
Syst.  Nat.  ed.  xiii,  I,  iii,  1788,  1086. 

Heterodon  simus,  Holbb.  N.  Amer   Herp.  IV,  1842,  67.     PI.  xv. 

Heterodon  platyrhinos,  Schl.  Ess.  Phys.  Serp.  Part,  descr.  1837,  97.  PI. 
iii,  figs.  20-22. 

?  Vipna  capite  viperrens,  Catesb.  Nat.  Hist.  Carol.  II,  1743,  50.     Tab.  lvi. 

Hog-nose  Snake. 

Vertical  plate  subheptagonal,  sometimes  nearly  triangular ;  with 
three  sides  anteriorly,  the  lateral  against  the  postfrontals,  the  middle 
against  the  azygos  plates,  the  sides  very  obtusely  angled.  Superci- 
liaries  rather  short,  broad.  Occipitals  very  short,  almost  as  long  as 
broad.  Postfrontals  moderate,  the  exterior  angle  scarcely  reaching 
the  angle  of  the  loral ;  the  two  separated  by  three  small  plates  pos- 
terior to  the  azygos.  Anterior  frontals  not  much  smaller.  Azygos 
plate  resting  anteriorly  against  the  rostral,  and  touched  by  the  inner 
angle  of  the  prefrontal :  there  is  a  small  plate  on  each  side,  between 
it  and  the  notch  at  the  junction  of  the  anterior  and  postfrontals, 
while  behind,  the  space  between  it,  the  postfrontals,  and  the  vertical 
is  occupied  by  the  three  small  plates  already  mentioned.  This 
azygos  is  thus  surrounded  on  the  sides  and  posteriorly  by  five  small 
plates,  (this  number  is  sometimes  greater).  Rostral  broad  and  high, 
much  recurved.  Eyes  moderate,  situated  posterior  to  the  centre  of  im- 
aginary line  connecting  the  last  labial  and  rostral,  which  would  pass 
nearly  through  its  centre.  Loral  subtriangular,  acute  above,  scarcely 
reaching  to  the  exterior  angle  of  the  postfrontal,  a  small  plate  some- 
times intervening.  Nasal  plates  rather  short  and  high ;  nostril  oc- 
cupying most  of  the  posterior  one,  its  infero-anterior  wall  constituted 
by  the  first  labial,  its  lower  by  a  small  plate.  Labials  7  above ;  in- 
creasing very  rapidly  from  the  diminutive  first;  5th  and  6th  largest; 
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all  muck  higher  than  broad.     Lower  labials  9.     Curve  of  upper  jaw- 
very  convex  and  short. 

Scales  back  of  the  head  short,  curved,  obsoletel y  carinated.  Dorsal 
rows  of  scales  25,  outer  rows  smooth,  sometimes  only  three,  the  cari- 
nation  slight,  increasing  to  the  medial  row.  Scales  shorter  and 
broader  than  in  the  other  type,  becoming  narrower  on  the  back; 
those  behind  rather  narrower  than  before.  Body  contracted  at  the 
anus,  then  expanding  or  swelling  on  the  tail,  which  is  thick  through- 
out, tapering  suddenly  at  the  tip.  Scales  on  the  tail  longer  and 
broader  than  those  of  the  upper  part  of  the  body  in  front ;  carination 
not  very  distinct,  inferior  three  rows  truncated  behind,  especially  the 
highest. 

A  dorsal  series  of  transverse  black  blotches,  35  from  head  to  tip  of 
tail,  the  27th  opposite  the  anus.  These  are  sometimes  oblique,  but  ge- 
nerally transverse,  and  with  the  anterior  and  posterior  margins  paral- 
lel :  they  are  about  9  scales  wide,  and  three  to  four  long,  with  light 
brownish  yellow  intervals  one  or  one  and  a  half  scales  wide.  On 
each  side,  and  opposite  the  intervals,  is  a  distinct  series  of  subquad- 
rate  or  circular  black  spots  on  the  6th-9th  rows,  not  touching  those  on 
the  back,  and  between  them  a  dusky  shade  opposite  the  dorsal  spots. 
Below  these  again  are  usually  two  smaller  blotches  to  each  spot. 
Intervals  between  the  spots  mottled  yellowish  brown.  Beneath  yel- 
lowish, with  obsolete  small  brown  blotches.  On  the  tail  there  are 
9  half-rings,  rather  wider  than  the  light  intervals,  and  somewhat  con- 
tracted above. 

A  narrow  black  line  crosses  the  forehead,  on  the  posterior  half  of 
the  postfrontals,  and  just  margining  the  vertical ;  this  passes  through 
the  centre  of  the  eye,  and  is  continued  to  the  postlabial.  A  medial 
patch  of  black  expanding  behind,  starts  from  the  commissure  of  the 
occipitals,  from  which  plates  others,  one  on  each  side,  pass  across  the 
angle  of  the  jaws,  the  three  confluent  with  the  dark  color  in  the  occi- 
pitals. In  If.  platyrhinos  this  medial  patch  is  isolated,  and  not  in 
contact  with  the  occipital  one. 

Charleston,  S.  C.     117+1.  35+9.  25.     18.  3}.  C.  Girard. 

Some  specimens  from  Abbeville,  S.  C,  vary  in  having  the  rostral 
separated  from  the  prefrontals  by  two  or  three  small  plates,  and 
the  azygos  entirely  cut  off  from  the  frontals  by  intervening  plates. 
The  lower  wall  of  the  rostral  is  constituted  by  two  small  plates :  there 
is  a  second  small  plate  above  the  loral;  in  fact  a  general  tendency  to 
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break  up  into  small  plates.  The  markings  on  the  back  are  restricted 
to  a  dorsal  series,  with  a  dusky  shade  opposite,  and  a  lateral  series 
opposite  the  light  yellowish  intervals ;  the  ground-color  of  the  sides 
a  quite  uniform  yellowish  brown.  Specimens  from  Mississippi  have 
the  dorsal  spot  smaller  and  nearly  circular. 


Abbeville,  S.  0. 

130+1.  55.  27. 

15}.  1}. 

Dr.  J.  B.  Barratt. 

a 

119+1.  46.  25. 

19.    3J. 

a 

a 

130+1.  32.  25. 

14}.  If. 

u 

a 

132+1.  30.  25. 

12.    1}. 

t( 

Mississippi, 

132+1.  34.  25. 

16.    2. 

Dr.  B.  F.  Shumard. 

it 

132+1.  39.  27. 

14.    2. 

a 

6.  Deterodon  nasicus,  B.  &  G. — Vertical  broader  than  long. 
Rostral  excessively  broad  and  high.  Azygos  plate  surrounded  behind  and 
on  the  sides  by  many  small  plates  (12-15).  A  second  loral.  Labials  short 
and  excessively  high.  Dorsal  rows  of  scales  23,  exterior  alone  smooth.  A 
dorsal  series  of  about  50  blotches,  with  four  or  five  others  on  each  side.  Body 
beneath  black.  A  narrow  white  line  across  the  middle  of  the  superciliaries ; 
a  second  behind  the  rostral.  A  broad  dark  patch  from  the  eye  to  the  angle 
of  the  mouth,  crossing  the  last  two  labials. 

Stn.  Heterodon  nasicus,  B.  &  Q.,  Reptiles  in  Stantburtft  Expl.  Valley  of 
Great  Salt  Lake,  1852,  352. 

Vertical  plate  very  broad,  subhexagonal.  Occipitals  short.  Rostral 
very  broad,  high,  more  than  in  the  other  species,  outline  rounded. 
The  interval  between  the  opposite  frontals,  the  rostral,  and  the  ver- 
tical occupied  by  a  number  of  small  plates,  from  10  to  12,  or  more, 
arranged  without  any  symmetry,  on  each  side  and  behind  the  small 
azygos.  The  base  of  the  rostrals  between  the  opposite  anterior 
nasals,  is  generally  margined  by  these  small  plates,  which  some- 
times, too,  are  seen  between  the  vertical  and  the  anterior  portion  of 
the  superciliaries.  This  crowding  of  plates  causes  the  anterior  part 
of  the  forehead  to  be  broader  than  in  II.  simus.  Eye  small,  its 
centre  rather  posterior  to  the  middle  of  the  imaginary  line  connecting 
the  tip  of  rostral  with  the  lower  angle  of  the  postlabial,  which 
line  scarcely  crosses  the  eyeball.  Orbital  plates,  10-13  in  number. 
Loral  triangular,  rather  longer  than  high,  separated  from  the  frontal 
by  a  small  plate.  Nasals  rather  short,  occasionally  with  the  lower 
part  of  the  nostril  bounded  by  a  small  plate.  Labials  8  or  9  above, 
all  of  them  higher  than  long;  indeed,  their  vertical  extension  is 
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much  greater  than  in  any  other  species :  the  6th  highest,  centre  of 
eye  over  the  junction  of  the  5th  and  6th. 

Dorsal  rows  of  scales  23,  outer  row  smooth,  rest  all  distinctly  cari- 
nated,  the  keels  extending  to  the  ends  of  the  scales;  those  just  be- 
hind  the  occipital  plates  truncated,  with  obsolete  carinas.  Scales  on 
the  hind  part  of  the  body  rather  broader  and  shorter  than  anteriorly  ; 
the  inequality  scarcely  evident  in  large  specimens. 

Ground-color  light  brown,  or  yellowish  gray,  with  about  50  dorsal 
blotches  from  head  to  tip  of  tail ;  the  39th  opposite  the  anus.  These 
blotches  are  quite  small,  rather  longer  transversely,  subquadrate,  or 
rounded,  indistinctly  margined  with  black,  (obsoletely  on  the  out- 
side) ;  they  cover  7  to  9  scales  across,  are  2  to  2 }  long,  and  sepa- 
rated by  interspaces  of  1 J  scales,  which  are  pretty  constant  through- 
out, though  rather  narrower  on  the  tail.  On  each  side  of  the  dorsal 
row  may  be  made  out,  under  favorable  circumstances,  four  alternat- 
ing rows  of  blotches ;  the  first  on  the  contiguous  edges  of  the  scales 
of  the  first  and  second  exterior  dorsal  rows ;  the  second  on  the  scales 
of  the  3d  row,  and  the  adjacent  edges  of  those  in  the  2d  and  4th ; 
the  third  on  the  scales  of  the  4th,  5th,  and  6th,  and  the  adjacent 
edges  of  the  3d  and  7  th;  and  the  fourth  on  the  scales  of  the  6th, 
7th,  and  8th  rows,  and  the  adjacent  edges  of  those  of  the  5th.  This 
last  is  opposite  the  intervals  of  the  dorsal  series ;  the  rest  alternate 
with  it.  The  central  inferior  surface  of  the  abdominal  scutellse  is 
black,  sharply  variegated  with  quadrate  spots  of  yellowish  white; 
the  portion  of  the  scutellse  entering  into  the  side  of  the  body  is  yel- 
lowish white,  with  that  part  opposite  the  dorsal  intervals  dark  brown, 
thus,  in  fact,  constituting  a  fifth  lateral  series  of  blotches,  alternating 
with  the  lowest  already  mentioned.  The  throat  and  chin  are  un- 
spotted. The  head  is  light  brown,  with  a  narrow  whitish  line  finely 
margined  before  and  behind  with  black,  which  crosses  in  front  of  the 
centre  of  the  vertical,  and  through  the  middle  of  the  superciliaries : 
a  second  similar  but. more  indistinct  line  runs  parallel  to  this,  just 
behind  the  rostral,  and  ^extending  down  in  front  of  the  eye.  A  third 
equally  indistinct  and  similar  line  crosses  the  posterior  angle  of  the 
vertical,  and  runs  back  on  the  side  of  the  neck,  behind  the  labials 
and  temporal  shields.  There  is  a  broad  brown  patch  from  the  back 
part  of  the  eye  to  the  angle  of  the  mouth,  across  the  penultimate  and 
last  labial.  The  coloration  is  thus  very  different  from  that  of  H. 
gimns,  where  there  is  a  distinct  narrow  black  band  across  the  fore- 
head scarcely  involving  the  vertical,  and  passing  through  the  eye  to 
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the  angle  of  the  mouth  across  the  last  labial.  Behind  this  a  much 
broader  yellowish  band,  continued  without  interruption  into  the  neck 
behind  the  angle  of  the  mouth.  In  IT.  nasicus  the  most  conspicuous 
feature  is  a  narrow  white  band,  much  narrower  than  the  darker  patch 
before  and  behind  it.  The  dark  patch,  to  the  angle  of  the  mouth, 
is  much  broader,  continuous  as  it  were,  with  the  broad  bar  between 
the  middle  and  anterior  light  lines,  which  corresponds  with  the  nar- 
row black  line  of  IT.  simus.  The  other  distinguishing  features  are 
evident.  The  three  dark  patches  behind  the  head  are  much  as  in 
H.  simus. 

In  the  larger  specimens  from  Sonora  and  the  Copper  Mines,  the 
ground-color  is  yellowish  gray,  each  scale  minutely  punctate  with 
brown.  The  blotches  are  all  obsolete,  only  one  dorsal  and  two  lateral 
on  each  side  being  defined  by  darker  shades.  The  blotches  on  the 
sides  of  the  abdomen  are  wanting,  but  the  black  in  the  middle  is 
strongly  marked.  The  other  characters,  however,  are  preserved, 
except  that  the  exterior  row  of  dorsal  scales  is  more  or  less  carinated. 

Rio  Grande.  138+1.  45.  23.     1%.  \\.      Gen.  S.  Churchill. 

Red  River,  Ark.         148+1.40.23.     12.1}.      {    ^^^ 

Ft.  Webster  Santa  j  ^  34   23      ^  ^       ^  j  R  Gmh&m 

Rita  dec  Cobre.     ) 
Sonora,  Mex.  150+1.  39.  23.     24.  3.  " 

A  specimen  from  California  has  the  rostral  rather  less  developed 
and  four  irregular  plates  on  top  of  head.     The  coloration  differs  in 
having  the  light  transverse  intervals  between  the  dorsal  blotches 
narrower,  especially  posteriorly. 

California.  137+2.  48.  23.     22J.  4.       Dr.  Wm.  GambeL 
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Genus  PITUOPHIS,  Holbr. 

Gen.  Char.  Body  subcylindrical,  deeper  than  wide,  attaining 
often  a  considerable  size.  Head  elongated,  ovoid,  in  some  instances 
narrow  anteriorly.  Vertical  plate  elongated,  sometimes  as  broad 
anteriorly  as  long.  Superciliaries  large,  sub  triangular.  Posterior 
frontal s  two  pairs,  an  internal  and  external,  both  elongated.  Pre- 
frontals sub  quadrate.  A  small  loral.  Postorbitals  three  or  four; 
anteorbitals  generally  two,  occasionally  only  one.  Temporal  shields 
very  small,  resembling  the  scales.  Cleft  of  mouth  curved.  Dorsal 
rows  of  scales  29-35,  variable  in  some  species;  those  on  the  back 
carinated,  on  the  sides  smooth.  Abdominal  scutellae  209-243; 
posterior  large  and  entire.     Subcaudal  scutell®  all  bifid. 

Ground-color  whitish  or  reddish  yellow ;  a  triple  series  of  dorsal 
black  blotches,  those  of  the  medial  series  the  largest;  several 
series  of  smaller  blotches  on  the  flanks.  Abdomen  unicolor  or  ma- 
culated, with  an  outer  row  of  blotches.  Head  of  the  same  color  as 
the  body,  maculated  with  black  spots.  A  narrow  band  of  black 
across  the  upper  surface  between  the  eyes,  and  a  postocular  vitta  on 
each  side,  extending  obliquely  from  the  eye  down  to  the  angle  of  the 
mouth.     A  black  vertical  patch  is  often  seen  beneath  the  eye. 

• 

Syn.     Ptiuophis,  Holbr.  N.  Amer.  Herp.  IV,  1842,  7. 
JPityopJus,  Hallow.  Proc.  Acad.  Nat.  Sc.  Philad.  VI,  1852, 181. 
Churchillia,*  Baird  &  Girard,  Kcptiles  in  Stansburi/s  Expl.  of 
the  valley  of  the  Great  Salt  Lake,  1852,  350. 

*  The  species  upon  which  the  genus  Churchillia  was  established,  exhibits  in  the 
structure  of  the  cephalic  plates  the  remarkable  character  of  having  a  small  median 
plate  in  advanco  of  the  vertical,  limited  on  each  side  by  the  external,  and  in  front 
by  the  internal  postfrontals.  This  character,  together  with  the  presence  of  two 
anteorbitals  and  four  postorbitals,  one  more  on  either  side  than  in  Pituophit  n*- 
lanoleucus,  the  only  species  then  known,  appeared  a  sufficient  generic  character. 
Since  the  discovery  of  several  other  species,  in  which  there  are  two  anteorbitals 
and  four  postorbitals,  with  the  structure  of  the  cephalic  plates  similar  to  what  they 
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1.  PitnophlS  melanoleucus,HoLBB.— Head  ovoid,  broad  behind. 
Anteorbital  1 ;  postorbitals  3.  Dorsal  rows  of  scales  29,  the  four  outer  rows 
smooth,  6thf  Cth,  and  7th  with  an  obsolete  keel.  Tail  about  \  of  total 
length.  Ilead  maculated  with  black ;  an  oblique  vitta  from  the  orbit  to  the 
7th  labial.  Color  of  the  body  whitish,  with  a  dorsal  series  of  very  large 
blotches,  the  24th  opposite  the  anus ;  anteriorly  and  posteriorly  emarginated 
on  the  anterior  third  of  the  body,  oblong  posteriorly.  Elongated  smaller 
blotches  on  the  flanks,  forming  three  indistinct  series,  often  confluent.  Ab- 
domen unicolor.  A  series  of  20-29  distinct  blotches  along  the  extremities. 
-  of  the  scutelloe. 

Stk.  Coluber  melanoleucu*,  Daui>.  Hist.  Nat.  Rept.  VI,  1799,  409. — 
Haul.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  359;  and  Med,  &  Phys.  Res, 
1836,  122. 

Pituophis  melanoleucus,  Holdb.  N.  Amer.  Herp.  IV,  1842,  7.     PI.  i. 

Pine  Snake,  or  Bull  Snake,  Bartbam,  Trav.  in  Carol.,  Geo.,  and  Florida, 
1791,  270. 

Head  robust,  conical.  Vertical  plate  subpentagonal,  broad  an- 
teriorly. Occipitals  a  little  larger  than  the  vertical,  and  as  broad 
anteriorly  as  long.  Internal  postfrontals  elongated  and  sub  triangu- 
lar; external  postfrontals  polygonal.  Prefrontals  quadrilateral,  se- 
parated by  the  rostral.  Rostral  narrow,  very  convex,  raised  above 
the  surface  of  the  snout,  and  reaching  the  internal  postfrontals. 
Nasals  very  large,  anterior  one  the  larger.  Nostrils  vertically  ob- 
long, situated  in  the  middle  and  between  both  plates.  Loral  ovoid, 
small,  horizontal.  One  large  anteorbital^  with  its  anterior  margin 
convex,  of  the  same  width  above  as  below.  Three  postorbitals, 
proportionally  large.  Temporal  shields  small,  six  or  nine,  or  more. 
Upper  labials  8,  7th  largest,  4th  coming  into  the  orbit.  Lower 
labials  14,  5th  and  6th  largest,  the  five  posterior  ones  quite  small. 
Posterior  pair  of  mental  shields  one-third  of  the  size  of  the  anterior 
pair,  and  reaching  backwards  to  opposite  the  middle  of  the  lower  Cth 
labial.  Tail  conical  and  tapering,  forming  about  the  seventh  of  the 
total  length. 

The  ground-color,  when  living,  is  said  to  be  white ;  as  preserved  in 
alcohol  it  is  yellowish  brown.  The  head  is  maculated  with  small 
black  spots;  frontal  bar  rather  wide;  postocular  vitta  broad.  A  dor- 
are  in  P.  melanolcucut,  we  deem  it  expedient  to  place  ChurehHUa  bcllona  in  the 
genus  Pitvophi*.  One  might  well  have  been  familiar  with  the  reptiles  of  North 
America  described  before  1851,  and  not  be  prepared  to  identify  sp»cie*  presenting 

the  characters  just  alluded  to. 

5 
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sal  series  of  very  large  blotches,  of  a  deep  chestnut-brown,  broadly 
margined  with  black  anteriorly  and  posteriorly.  These  blotches  are 
24  in  number  from  the  head  to  opposite  the  anus,  and  6  on  the 
tail,  where  they  extend  laterally  down  to  the  subcaudal  scutelhe. 
More  or  less  confluent,  and  consequently  irregular  in  shape  on  the 
anterior  third  of  the  body,  they  are  posteriorly  subround  or  sub- 
quadrate,  emarginatcd  in  front  and  behind,  and  separated  from  each 
other  by  a  light  space  embracing  four  scales,  whilst  the  blotches  them- 
selves cover  six  scales.  The  flanks  are  blotched  but  very  irregularly; 
on  the  anterior  region  of  the  body  the  blotches  elongate  in  the  shape 
of  longitudinal  bands  or  vitUe;  on  the  middle  region  three  indistinct 
series  may  be  traced,  alternating  and  often  confluent  by  their  corners ; 
posteriorly  there  is  only  one  scries  opposite  to  the  dorsal,  and  often 
confluent  with  it,  so  that  the  corresponding  blotches  form  single 
patches,  extending  from  the  back  to  the  abdomen,  and  tapering  on 
the  sides.  The  abdomen  is  dull  yellow,  "with  a  series  of  distant 
blackish  brown  patches  along  the  extremity  of  the  scutella?,  often 
extending  to  the  outer  row  of  scales. 

Carolina.  216.  CO.  29.     55|.  8.  (on  dep.)  Acad.  Nat.  Sc 


2*  Plluopllls  bellona,  B.  &  G. — Head  elliptical,  rather  pointed- 
Vertical  plate  very  broad  anteriorly.  A  second  anterior  vertical,  small,  andK 
subcordiform.    Anteorbitals  2 ;  postorbitals  4.    Dorsal  rows  of  scales  31-35  ;S 

the  seven  outer  rows  smooth.     Tail  about  T!z  of  total  length.     Head  macu 

lated  with  black ;  transverse  frontal  bar  extending  from  one  orbit  to  the^ 
other,  well  marked ;  the  oblique  postocular  vitta  rather  narrow,  and  ready- 
ing the  angle  of  the  mouth.     Color  of  the  body  whitish  yellow,  sometime^K 

reddish  yellow,  with  a  dorsal  series  of  deep  black  blotches,  or  of  deep  brown a 

margined  with  black,  51  in  number,  from  the  head  to  the  origin  of  the  UiU 
and  a  series  of  smaller  spots  on  each  sides.  Ten  transverse  jet-black  burt- 
on the  tail.  Flanks  crowded  with  small  and  irregular  blotches.  Abdomec~  ' 
dull  yellow,  maculated  with  black  blotches  more  or  less  crowded. 

Stn.     Ckurchillia  bellona,  B.  &  G.  Reptiles  in  Stantbury't  ExpL  VaDf— 5 
of  Great  Salt  Lake,  1852,  350. 
rUuophi*  affinity  Hallow.  Troc.  Acad.  Nat.  Sc.  Philad.  VI,  1852,  181. 

Head  broad  behind,  and  well  separated  from  the  body  by  a 
tracted  neck,  very  much  tapering  to  the  end  of  the  snout,  subq 
rangular  from  the  eyes  forwards.     Upper  surface  flattened,  sn 
elevated  and  rounded.     Occipital  plates  triangular,  as  broad  an 
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orly  as  long.  Superciliaries  longer  than  either  the  vertical  or  oc- 
cipitals.  Vertical  subpentagonal  very  broad  anteriorly,  as  broad  as 
long,  and  very  much  tapering  posteriorly ;  its  sides  concave.  The 
second  small  subcordiform  anterior  vertical  is  situated  between  the 
external  postfrontals,  which  are  comparatively  the  larger.  Internal 
postfrontals  irregularly  triangular,  and  smaller  than  the  prefrontals, 
which  are  irregularly  quadrangular.  The  rostral  is  proportionally 
narrow,  and  raised  above  the  surface  of  the  snout,  not  reaching,  how- 
ever, the  internal  postfrontals.  Nasals  subquadrangular,  anterior  one 
a  Uttle  larger ;  nostrils  situated  between  the  two  plates,  but  more  in 
the  posterior  one.  Loral  very  small,  narrow,  and  elongated,  hori- 
zontal in  position.  Two  anteorbitals,  inferior  one  very  small )  upper 
one  very  regular,  slightly  convex  on  its  anterior  margin.  Postorbitals 
four  in  number,  occasionally  only  three,  the  two  upper  ones  a  little 
the  larger.  Numerous  small  temporal  shields.  Upper  labials  8,  6th 
and  7th  somewhat  larger.  Lower  labials  13,  7th  largest ;  the  six 
posterior  ones  the  smallest.  Dorsal  scales  elliptically  elongated,  con- 
stituting 31-35  rows,  the  seven  outer  of  which  are  smooth,  the  others 
carinated,  the  five  outermost  very  sensibly  the  larger. 

The  ground-color  is  whitish  yellow :  on  the  anterior  third  and 
upper  part  of  the  body,  the  bases,  and  sometimes  the  two  anterior 
thirds  of  the  scales  are  jet  black,  so  as  to  make  the  ground-color 
appear  black.  There  are  51  large  chocolate-brown  dorsal  blotches, 
margined  with  jet  black  from  the  head  to  opposite  the  anus,  and 
10  on  the  tail.  On  the  anterior  portion  of  the  body  these  blotches 
are  subcircular,  or  rather  elliptical,  covering  in  width  seven  or  eight 
rows  of  scales,  and  four  and  two  half-scales  in  length ;  the  spaces 
between  embrace  about  two  scales.  Posteriorly  the  blotches  be- 
come quadrate,  and  the  intermediate  spaces  increase  so  as  to  be  at 
first  equal  to  the  blotches,  and  towards  the  origin  of  the  tail  they  are 
actually  wider  by  one  scale  than  the  blotches  themselves.  On  the 
tail  the  blotches  assume  the  shape  of  narrow  transverse  bars,  taper- 
ing downwards.  On  each  side  of  the  dorsal  blotches  is  a  series  of 
much  smaller  and  somewhat  irregular  blotches,  margined  with  black, 
the  blotches  being  opposite  to  the  light  spaces,  alternating,  but  not  con- 
fluent with  the  medial  blotches.  On  the  anterior  third  of  the  body  a 
series  of  small  blotches  is  observed  on  the  flanks,  and  beneath  it,  a 
series  of  elongated  black  patches,  all  of  which  exhibit  a  tendency  to 
become  obsolete  vertical  bars,  more  apparent  posteriorly  in  very  large 
individuals,  giving  to  the  flanks  a  nebulous  appearance.     The  head 
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above  is  yellowish  brown,  with  small  black  spots  on  the  vertex  a 
occiput.  Frontal  black  bar  distinct  in  small  individuals,  obsoL 
in  large  ones ;  postorbital  vitta  narrow ;  suborbital  spot  small.  ] 
ferior  surface  of  the  head  and  abdomen  light  straw-color,  with  an  < 
ternal  series  of  distant  black  spots  on  each  side,  confluent  under  t 
tail,  and  constituting  a  medial  band. 

Bettc.  San  Antonio  \ 


&  El  Paso.       ) 
Rio  Grande. 
F' I  Webster,  Santa! 
Rita  del  Cobre.    ) 

Sonora,  Mex. 
Californ  ia. 


228.  44.  33.  G1J.  5}. 
231.  53.  33.  61f  5f. 
225.  03.  31-33. 44$.  CJ. 

225.  63.  31.  39.  5J. 
222.  60.  29-31. 23|.  4J. 

226.  58.  31.       45*.  5f. 


Col.  J.  D.  Graha 

Gen.  S.  Church 

Col.  J.  D.  Graha 


u 


a 


Dr.  W.  Gamb 


3.  Pituophis  McClellanll,  B.  &  G.— Head  subelliptical.   Boat 
plate  very  narrow.     Anteorbitals  2 ;  postorbitals  4.     Dorsal  33-85  roi 
the  7  outer  rows  smooth.    Tail  forming  J  or  7I(J  of  total  length.     Postocu 
vitta  brown,  and  rather  broad.     Suborbital  black  patch  conspicuous ;  C( 
misRurc  of  labials  black.     Color  of  body  reddish  yellow,  with  a  aeries  of 
blotches  from  head  to  origin  of  tail.     Blotches  of  adjoining  series,  on  ei> 
side,  confluent  across  the  light  spaces  between  medial  blotches.     Flf 
covered  with  small  blotches,  forming  3  or  4  indistinct  series.  Twelve  to 
verse  jet  black  bars  across  the  tail.     Abdomen  yellowish,  thickly  macv 
with  black  patches. 


Head  proportionally  large,  ovoid,  detached  from  the  body, 
pointed.     Occipital   plates   small.     Vertical  broad,  subpenb 
slightly  concave  on  the  sides.  Superciliaries  large.  Internal  po 
als  rather  narrow,  elongated,  external  postfrontals  qnadrilater 
tie  broader  forwards.    Prefrontals  irregularly  quadrangular, 
ver)*  narrow,  extending   halfway  between    the   prefrontals 
and  raised  above  the  surface  of  the  snout.     Nostrils  in  tt 
line  between  the  nasals,  the  posterior  of  which  is  a  little  th 
Loral  trapezoidal,  proportionally  large.     Inferior  anteor 
small,  resting  upon  the  fourth  upper  labial.     PostorbiU 
in  comparative   size.     Temporal  shields  small,  resembl 
Upper  labials  8,  6th  and  7th  the  larger.     Lower  labials 
7th  largest.     Posterior  mental  shields  very  small,  exte» 
posite  the  junction  of  the  7th  and  8th  lower  labials.     S 
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tionally  small,  in  33-35  rows,  the  7  outer  ones  perfectly  smooth  and 
somewhat  larger  than  the  remaining  rows. 

Ground-color  yellowish  brown,  with  three  series  of  dorsal  black 
blotches,  53  in  number,  from  the  head  to  opposite  the  anus,  with 
12  on  the  tail,  in  the  shape  of  transverse  bars.  Those  of  the 
medial  series  the  larger,  and  covering  8  or  9  rows  of  scales.  On 
the  anterior  part  of  the  body  they  are  subcircular,  embracing  longi- 
tudinally four  scales ;  posteriorly  they  become  shorter  by  one  scale. 
The  light  spaces  between  are  a  little  narrower  than  the  blotches 
themselves  for  the  twelve  anterior  blotches,  and  wider  than  the 
blotches  for  the  remaining  length  of  the  body.  The  blotches  of  the 
adjoining  series  alternate  with  those  of  the  medial  series,  being  oppo- 
site to  the  light  intermediate  spaces,  across  which  the  blotches  of 
either  sides  are  generally  united  by  a  transversal  narrow  band.  The 
flanks  are  densely  covered  with  small  and  irregular  blotches,  forming 
three  indistiet  series,  confluent  in  vertical  bars  towards  the  origin  of 
the  tail.  Inferior  surface  of  the  head  yellowish,  unicolor.  Abdo- 
men dull  yellow,  with  crowded  brownish  black  blotches  in  series  on 
the  extremity  of  the  scutellse. 

Red  River,  Ark.    231.  52.  35.     38 i.  4  J.  Capts.  Marcy&McClellan. 
"  231.  52.  33.     24A.  2f  " 


4*  Pituophis  catenlfer,  B.  &  G.— Head  subelliptical,  flattened 
above.  Vertical  plate  elongated,  nearly  equilateral,  posterior  triangular 
portion  excepted.  Rostral  broad.  Anteorbitals  2 ;  postorbitals  3.  Loral 
trapezoidal,  proportionally  larger  than  in  other  species.  Dorsal  rows  of 
scales  31 ;  the  4  external  rows  smooth.  Tail  forming  about  \  of  the  total 
length.  Frontal  black  bar  conspicuous.  Postocular  vitta  of  a  jet  black, 
reaching  the  angle  of  the  mouth  between  the  penultimate  and  last  upper 
labials.  Color  of  body  grayish  yellow,  the  triple  series  of  dorsal  black 
blotches,  61  in  number,  from  the  head  to  the  origin  of  the  tail,  forming  a 
continuous  chain  all  along  the  back,  owing  to  the  confluence  of  the  lateral 
series  of  small  blotches  with  the  large  medial  series,  with  which  they  alter- 
nate. A  series  of  proportionally  large  subcircular  blotches  along  the  mid- 
dle of  the  flanks.  Middle  of  the  abdomen  unicolor,  with  an  external  series 
of  black  spots  on  each  side. 

Syn.  Coluber  catenifer,  Blaixv.  Nouv.  Ann.  Mus.  Hist.  Nat.  Ill,  1834. 
PI.  xxvi.  figs.  2,  2  a,  2  b. 

Head  subelliptical.  Vertical  plate  maintaining  its  width  posteri- 
orly.    Superciliaries   proportionally   large.     Occipitals  very   much 
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dilated  anteriorly,  tapering  posteriorly.  Prefrontals  proportionally 
small,  subcircular.  The  nasals  are  nearly  equal  in  size,  and  the 
nostrils  open  between  their  commissure  near  the  edge  of  the  pre- 
frontals. Rostral  proportionally  broad,  even  with  the  surface  of  the 
snout.  Loral  small,  subelliptical  and  oblique.  Two  anteorbitals, 
the  upper  one  very  large,  the  lower  one  small,  resting  on  the 
fourth  upper  labial.  Three  postorbitals  of  nearly  the  same  sixe. 
The  temporal  shields,  ten  to  twelve  in  number,  are  slightly  larger 
than  the  contiguous  scales.  Upper  labials  8,  7th  the  larger.  Lower 
labials  12,  5th  and  6th  largest.  Posterior  mental  shields  very  nar- 
row, extending  beyond  the  6th  lower  labial.  Dorsal  scales  narrow 
and  rather  acute,  constituting  31  rows,  the  outer  one  of  which  is  con- 
siderably the  larger.     Tail  very  tapering. 

Ground-color  above  fuscous,  with  a  triple  series  of  black  blotches 
along  the  back,  78  in  number,  the  61st  opposite  to  the  anus ;  17  on 
the  tail.  The  blotches  of  the  medial  series  are  proportionally  very 
large,  quadrangular,  longer  than  broad,  covering  six  rows  of  scales, 
and  the  half  of  the  adjoining  rows,  embracing  longitudinally  five  or  six 
scales.  A  narrow  light  space  of  one  scale  exists  between  each  blotch. 
The  adjoining  series  is  composed  of  much  smaller  blotches,  alternat- 
ing and  covering  three  rows  of  scales  confluent  with  the  middle  ones, 
thus  forming  a  continuous  chain  on  the  back,  and  enclosing  entirely 
the  light  spaces  between  the  blotches.  A  series  of  subcircular  or 
oblong  blotches  runs  conspicuously  along  the  middle  of  the  flanks, 
on  the  4th,  5th,  6th,  and  7th  rows  of  scales.  These  are  88  in  num- 
ber, the  71st  opposite  to  the  anus,  and  10  along  the  anterior  half  of 
the  tail.  The  five  first  blotches  are  elongated,  and  exhibit  a  tend- 
ency towards  forming  a  vitta  or  band.  From  the  middle  region  of 
the  body  to  the  tail,  two  obsolete  series  of  very  small  blotches  are  seen 
alternating  with  the  series  of  the  flanks,  one  above  and  one  below. 
The  abdomen  is  yellowish,  unicolor,  except  a  series  of  blotches  on  the 
extremities  of  the  scutellae,  extending  sometimes  to  the  outer  row  of 
scales. 

San  Francisco,  Cat     230.  71.  31.     35.  5£.  (on  dep.)  Expl.  Exped. 
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5*  Pltuophls  WllkesM,  B.  &  G. — Ilend  elongated,  conical  for- 
wards. Vertical  plate  pentagonal,  much  broader  anteriorly  than  posteri- 
orly. "Rostral  broad.  Anteorbitals  2 ;  postorbitals  3.  Loral  trapezoidal. 
Dorsal  rows  of  scales  29-31 ;  three  outer  rows  smooth.  Tail  £  or  }  of  total 
length.  Frontal  black  bar  well  marked.  Postocular  vitta  extending  over 
the  last  upper  labial  to  the  angle  of  the  mouth.  Color  of  body  whitish  yel- 
low on  the  sides,  reddish  yellow  above,  with  a  dorsal  series  of  subquadrate 
blotches,  70  in  number,  from  the  head  to  origin  of  the  tail,  and  proportion- 
ally smaller  than  in  any  other  species.  The  blotches  of  the  two  adjoining 
series  not  confluent  with  those  of  the  medial  one. 

Head  elongated,  subelliptical,  subpyramidal,  or  subcorneal  anteri- 
orly. Occipital  plates  much  longer  than  broad,  longer  than  either 
the  vertical  or  superciliarics.  Vertical  pentagonal,  concave  laterally, 
tapering;  length  greater  than  the  width  of  its  anterior  margin.  Ex- 
ternal postfrontals  sometimes  divided  into  two  plates,  one  of  which 
has  been  called  upper  loral.  Internal  postfrontals  elongated,  very 
narrow  posteriorly,  sometimes  also  subdivided.  Rostral  broad,  not 
separating  the  prefrontals.  Nasals  equal  in  size ;  nostrils  intermediate 
and  nearer  to  the  frontals  than  labials.  Loral  not  very  large.  In- 
ferior anteorbitals  small,  and  situated  between  the  4th  and  5th  upper 
labials.  Postorbitals  nearly  equal  in  size,  and  generally  contiguous 
to  the  anterior  ones,  thus  excluding  the  labials  from  the  orbit,  into 
which,  however,  the  fifth  occasionally  enters.  Temporal  shields 
scarcely  to  be  distinguished  from  the  scales.  Upper  labials  8  or  9, 
4th  or  5th  occasionally  coming  into  the  orbit,  penultimate  the  largest. 
Lower  labials  12  or  13,  5th  or  6th  the  largest,  the  six  posterior  ones 
very  much  reduced.  Dorsal  scales  elliptical,  forming  29-31  rows, 
the  three  outer  rows  perfectly  smooth,  slight  carinas  on  the  4th,  5th, 
and  6th  rows,  and  not  very  conspicuous  on  the  remaining  ones. 
Tail  conical  and  tapering. 

Ground-color  yellowish,  with  a  dorsal  series  of  subquadrate  blotches, 
about  90  in  number,  20  of  which  on  the  tail.  These  are  deep 
brown,  margined  with  black  anteriorly,  entirely  black  posteriorly; 
these  blotches  cover  transversely  8  or  9  rows  of  scales,  embracing 
longitudinally  five  to  seven  scales  on  the  anterior  region  of  the  body, 
and  two  or  three  posteriorly.  The  spaces  between  the  blotches  are 
of  the  uniform  width  of  one  scale  for  the  whole  length  of  the  body, 
decidedly  narrower  than  in  other  species.  A  lateral  series  of  blotches 
on  each  side  of  the  medial,  covering  three  rows  of  scales,  and  alter- 
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nating  with  the  medial  series.  A  series  of  blotches  along  the  middle 
of  the  flanks  opposite  to  the  blotches  of  the  medial  series  of  the  back. 
On  the  anterior  part  of  the  body  the  lateral  blotches  are  elongated, 
and  occasionally  combine  into  a  band  or  vitta  behind  the  neck.  On 
the  anterior  third  of  the  body,  an  indistinct  series  of  black  spots  may 
be  seen  between  the  scutellae  and  the  outer  series  of  lateral  blotches. 
Inferior  surface  of  head  and  abdomen  dull  yellowish  white,  with  two 
series  of  distant  blotches,  the  outer  series  more  conspicuous  than  the 
inner  one,  and  extending  to  the  end  of  the  tail. 

In  the  young  the  middle  region  of  the  abdomen  is  unicolor,  and 
the  external  series  of  spots  only  exists,  which,  together  with  the  series 
on  the  middle  of  the  flanks,  are  most  conspicuous. 

Puget  Sound,  Or.  215.  56.  29-31.  39f.  5f.  (ondep.)  Expl.  Exped. 

"  209.  72.  29-31.  41|.  7J.  " 

Oregon.  209.  66.  29.        14J.  lj.  " 

"  213.  —  29.        13J.  If.  " 


6*  Pltuophls  annectens,  B.  &  G. — Head  elongated,  elliptical 
Vertical  plate  subpentagonal,  elongated,  posteriorly  obtuse,  with  sides  con- 
cave. Anteorbitals  2 ;  postorbitals  3.  Dorsal  rows  of  scales  33,  5  outer 
rows  smooth.  Triple  series  of  dorsal  blotches  confluent  for  nearly  the  whole 
length  of  the  body. 

Differs  from  P.  catenifcr  in  having  much  smaller  dorsal  blotches, 
and  more  interspaced.  The  fifteen  anterior  blotches  of  the  three 
dorsal  series  almost  united  in  a  transverse  or  oblique  band,  ante- 
riorly and  posteriorly  irregular.  The  blotches  on  the  flanks  are  also 
proportionally  smaller  than  in  P.  catenifer.  From  P.  Wilkesii,  which 
it  resembles  in  the  small  size  of  the  blotches,  it  differs  by  a  more  coni- 
cal head,  a  narrower  and  longer  vertical  plate,  and  a  rostral  reaching 
higher  up  on  the  snout.  The  loral  and  superior  ante  orbital  are  quite 
large,  and  the  lower  anteorbital  very  small.  In  one  specimen  we 
have  noticed  5  postorbitals,  the  5th  contiguous  to  the  lower  ante- 
orbital,  thus  constituting  a  continuous  chain  beneath  the  eye.  Dor- 
sal scales  in  33  rows,  the  5  outermost  perfectly  smooth. 

San  Diego,  Cat.        243.  71.  33.     28g.  4  J |.         Dr.  J.  L.  Leconte. 
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Genus  SCOTOPHIS,  Baird  &  Girard. 

Gen.  Char.  Form  colubrine.  Body  cylindrical,  very  long- 
many  individuals  attaining  a  very  large  size,  perbaps  the  largest  of 
all  North  American  serpents.  Head  elongated,  rather  narrow. 
Vertical  plate  very  broad,  sometimes  wider  than  long.  Posterior 
frontals  very  large.  Postorbitals  2 ;  anteorbitals  one,  generally  very 
large ;  the  longitudinal  extension  of  this  and  of  the  postfrontals  pro- 
ducing a  much  elongated  muzzle.  Mouth  deeply  cleft,  outline 
nearly  straight.  Dorsal  rows  of  scales  23-29 ;  those  along  the  back 
slightly  carinated  (9-15  rows),  on  the  sides  smooth.  Abdominal 
scutellae  from  200  to  235 ;  posterior  bifid.     Subcaudals  all  bifid. 

Color  brown  or  black,  in  quadrate  blotches  on  the  back  and  on  the 
sides,  separated  by  lighter  intervals.  Abdomen  usually  coarsely 
blotched  with  darker.  In  one  species  dark  stripes  on  a  light  ground. 
Although  very  large  and  powerful,  many  of  the  species  of  the  genus 
are  characterized  by  their  extreme  gentleness,  rarely  becoming  en- 
raged, even  when  provoked. 

1.  Scotopbls  allegbaniengig,  B.  &  G.— Vertical  plate  longer 
than  broad.  Posterior  upper  labial  largest.  Outer  7  rows  of  scales  smooth. 
Dorsal  rows  27.  Abdominal  scutellas  235.  Color  black  below,  mottled 
anteriorly  with  white.  White  edges  to  some  scales,  imparting  an  appear- 
ance of  dorsal  and  lateral  blotches,  especially  in  the  young. 

Syn.  Coluber  alleghanieniis,  IIolbr.  N.  Amer.  Herp.  I,  1836,  111.  PI.  xx; 
and  2d.  ed.  Ill,  1842,  85.  PL  xix.— Dekay,  New  York  Fauna.  Kept.  1842,  30. 
PL  xii,  fig.  26. 

Anterior  frontals  larger  in  proportion  than  in  S.  Lindheimcru. 
Superciliaries  subtriangular.  Upper  labials  8,  increasing  behind ; 
posterior  the  largest.  Lower  labials  11,  5th  and  6th  largest,  de- 
creasing posteriorly.  Nostrils  more  in  the  anterior  nasal.  Outer 
seven  rows  of  dorsal  scales  smooth,  then  an  obsolete  carination,  in- 
creasing to  the  vertebral  series.     Each  scale  minutely  bipunctate. 

General  color  lustrous  pitch-black ;  beneath,  the  color  posteriorly 
is  uniform  slate-black ;  on  the  chin  and  throat  dull  yellowish  :  these 


74  SCOTOPHIS. 

two  colors,  as  they  extend  towards  each  other,  are  of  less  and  less 
extent,  mingling  in  the  form  of  blotches :  the  anterior  fourth  shows 
most  of  yellowish,  the  next  fourth  most  of  the  black,  the  posterior 
half  uniform  black.  On  separating  the  scales,  those  at  certain  suc- 
cessive intervals  on  both  back  and  sides  will  be  found  to  have  their 
bases  narrowly  margined  with  white,  as  if  the  fundamental  color  con- 
sisted of  dark  blotches  on  a  white  ground,  as  in  S.  Lindheimerii. 

A  second  specimen,  smaller,  shows  the  same  characters,  but  with 
more  of  white  beneath. 

Carlisle,  Pa.  234+1.  86.  27.     59 J.  10*.  S.  F.  Baird. 

Unknown.  233+1.  83.  27.     39  J.  7*.  Unknown. 


2.  Scotoplils  Llndbelmerll,  B.  &  G.— Head  broader  than  in 
S.  alley haniensis.  Vertical  plate  as  broad  anteriorly  as  long.  Posterior 
upper  labials  smaller  than  in  S.  alleghaniensis.  Dorsal  series  29 ;  abdominal 
scutelltB  228-235.  Black  dorsal  and  lateral  blotches ;  intermediate  space 
rather  lighter,  with  scales  edged  with  white.  Scale  on  sides  of  neck  white, 
each  with  bluish  spot. 

Occipitals  moderate,  their  commissure  equal  in  length  to  the  verti- 
cal. Orbits  moderate,  above  the  4th  and  5th  labials,  centre  about 
midway  between  the  snout  and  angle  of  the  mouth.  Anterior  orbital 
large,  single,  extending  nearly  to  the  outer  angle  of  the  vertical. 
Loral  trapezoidal,  highest  anteriorly.  Nasals  moderate,  including 
nostrils  between  them.  Labials  8  above,  moderate,  posterior  small; 
12  below ;  posterior  very  small,  6th  and  7th  largest.  Nine  rows  of 
scales  between  labials  and  abdominal  scutcllae  at  the  angle  of  the 
mouth.  Outer  ten  rows  smooth,  then  carina  ted  very  obsoletely 
rather  more  decidedly  and  in  increasing  degree  towards  the  back. 

Color  above  dark  lead  color,  constituted  by  a  dorsal  series  of 
quadrangular  blotches,  about  34  from  head  to  anus,  rather  acutely 
cmarginate  before  and  behind,  occupying  a  width  equal  to  about  15 
scales.  The  lozenge-shaped  intervals  between  these  blotches  are 
from  two  to  three  scales  long  centrally,  diminishing  and  becoming 
more  linear  posteriorly.  On  each  side,  and  alternating  with  the 
dorsal  series,  is  a  second  alternating  one,  composed  of  subrectangu- 
lar  elongated  blotches,  and  alternating  again  with  these  is  a  second 
indistinct  series  along  the  edge  of  the  abdomen.  The  entire  system 
of  coloration  is  very  difficult  to  define,  the  general  appearance  being 
that  of  a  black  snake  with  irregular  obsolete  mottlings  of  white. 
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The  intervals  between  the  blotches  may  be  indicated  as  being  white, 
with  the  centre  and  apex  of  each  scale  lead  color,  the  proportion  of 
the  latter  being  very  small  on  the  sides,  and  increasing  to  the  dorsal 
line.  The  scales  in  the  centres  of  the  blotches  have  the  basal  half 
narrowly  margined  witn  white,  as  is  the  case,  to  some  extent,  with 
the  lateral  spots.  Beneath  greenish  white,  with  the  centres  of  the 
scutellse  mottled  with  dark  slate-blue,  increasing  backwards.  Chin 
and  throat  immaculate  yellowish  white,  scales  on  the  sides  with  a 
bluish  spot  on  the  apex. 

The  colors  described  are  those  as  preserved  in  alcohol.  Probably 
the  color  of  the  animal  when  alive  is  much  like  that  of  Bascanion 
constrictor  or  Scotophis  alleghaniensis. 

In  the  general  obsoleteness  of  the  markings,  the  blotches  may 
sometimes  be  detected  as  more  or  less  confluent  between  the  different 
series. 

New  Brawtfek,  Tex.     227+1.  81.  29.     36.  7.     Dr.  F.  Lindheimer. 

A  second  specimen  much  larger,  of  what  appears  to  be  the  same 
species,  differs  in  having  the  belly  nearly  uniform  yellowish :  the 
black  of  the  upper  parts  is  replaced  by  umber-brown.  The  blotches 
are  visible,  but  very  obsolctely. 

Indianola.  234+1.  85.  29.     60.  9.       Col.  J.  D.  Graham. 

&•  Scotoplllg  vulplnus,  B.  &  G. — Head  rather  short,  vertical 
broader  than  long.  Postfrontals  very  large,  as  long  as  the  verticals,  pe- 
nultimate upper  labial  largest.  Dorsal  series  25;  outer  4  rows  smooth. 
Abdominal  scutellse  203.  Subquadrate  dorsal  blotches  transverse,.  8  or  4 
scales  long.     Tail  tumid. 

Anterior  frontals  much  smaller  than  the  posterior.  Kostral  broad. 
Occipitals  broad,  rather  short,  longer  than  the  vertical.  Eyes  smaller 
than  in  &  alleghaniensis,  centre  over  the  junction  of  the  4th  and  5th 
labials.  Upper  labials  8,  penultimate  one  the  largest,  last  somewhat 
smaller :  lower  10,  6th  the  largest.  Anteriorly  the  first  three  or  four 
rows  are  smooth,  there  they  are  very  obsoletcly  carinated,  increasing 
towards  the  back,  although  everywhere  moderately  so.     Tail  thick. 

General  aspect  that  of  Ophibolm  eximiiis,  from  which  it  is  however 
distinguishable  by  the  carinated  scales  and  other  generic  features. 
Ground-color  above  light  brown.  A  series  of  broad  transverse  quad- 
rate chocolate  blotches  extending  from  head  to  tail,  about  60  in  num- 
ber, 44  to  anus.     The  first  spot  anteriorly  is  divided  into  two  on  the 
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nape,  and  occasionally  the  blotches  anteriorly  are  irregular,  oblique, 
and  varying  in  size.  This  occurs,  however,  only  on  .the  anterior  fifth 
of  the  body,  behind  which  the  intervals  between  the  blotches  arc 
rectilinear,  nearly  equal,  and  about  one  and  a  half  scales  in  length. 
The  blotches  are  generally  embraced  between  the  5th  or  6th  rows 
on  each  side,  and  are  3  to  4  scales  long.  The  sides  of  the  blotches 
are  not  linear  but  obtuse  angled.  On  each  side  is  a  series  of  smaller 
rounded  blotches  on  the  3-7 th  rows,  similar  in  color  to  those  on  the 
back,  and  like  them  with  a  black  border,  sometimes  more  or  less  in- 
terrupted. Another  series  of  sub  quad  rate  black  blotches,  about  the 
same  size  as  the  last,  is  visible  on  the  edge  of  the  abdomen,  some- 
times involving  the  1st  and  2d  rows  of  scales,  these  are  opposite  to 
the  dorsal  blotches.  Rest  of  the  abdomen  yellowish  white,  with  al- 
ternating quadrate  blotches  of  black.  The  brown  color  becomes 
lighter  on  the  sides. 

Racine,  Wise.  202+1.  68.  25.     32.  7.  Dr.  P.  R.  Hpy. 

A  second  much  larger  specimen  from  Michigan  has  the  ground- 
color a  yellowish  brown,  and  there  is  a  black  streak  from  the  eye  to 
the  angle  of  the  mouth ;  a  second  vertical  stripe  under  the  eye.  The 
spots  on  the  back  are  only  about  45,  of  which  13  belong  to  the  tail. 

This  species  is  probably  allied  to  C.  callujaster  of  Say,  but  no  men- 
tion is  made  of  the  abdominal  blotches,  and  Drs.  Hoi  brook  and  Hal- 
lowell  assure  us  particularly  that  the  scales  are  smooth. 

Grosse  lie,  Mich.  202+1.  69.  25.     57.  9.         Rev.  Chas.  Fox. 


4*  ScotoplllS  COnfinlg,  B.  &  G.— Vertical  plate  longer  than  broad. 
Nostrils  more  anterior  than  in  S.  vulpinus.  Dorsal  rows  25,  outer  rather 
larger ;  exterior  6  rows  smooth ;  abdominal  scales  240.  Quadrate  dorsal 
blotches  elongated  throughout,  5-6  scales  long. 

Head  large,  broad.  Posterior  frontals  large;  anterior  consider- 
ably smaller;  occipitals  broad,  large.  Eye  rather  large;  centre  over 
the  line  joining  the  4th  and  5th  labials  :  orbits  above  the  whole  of 
the  4th  and  5th  labials.  Upper  labials  8,  penultimate  the  largest, 
last  one  large;  inferior  12  or  11,  posterior  small.  .Nostrils  nearly 
terminal.     Rostral  narrow,  high. 

Scales  rather  short.  Outer  six  rows  smooth,  remainder  very  obso- 
letcly  carinated.     Exterior  row  rather  larger,  rest  nearly  uniform. 
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General  aspect  that  of  Ophibolus  cxhnius,  from  which  its  lar  *er  eyes 
and  head,  carinated  scales,  &c.  at  once  distinguish  it.  Ground- 
color ash-gray.  A  series  of  44  dorsal  blotches,  of  which  12  are  on 
the  tail.  These  blotches  are  dark  chocolate-brown,  with  obsolete 
black  margins.  They  are  included  between  the  6th  and  7th  row  on 
each  side,  and  about  six  scales  long.  They  are  very  regular  in  shape, 
longitudinally  quadrate,  rather  wider  transversely  in  the  middle,  and 
with  the  corners  slightly  produced  longitudinally.  The  gray  inter-, 
vals  are  thus  not  quite  rectilinear,  rather  elliptical,  but  of  the  same 
width  throughout.  On  the  2d,  3d,  4th,  and  5th  lateral  rows  is  a 
second  series  of  similar  blotches,  more  or  less  elongated,  especially 
anteriorly.  On  the  side  of  the  neck,  indeed,  the  blotches  are  con- 
fluent into  very  narrow  distinct  stripes.  A  third  series  of  square 
blotches  on  the  side  of  the  abdomen,  involving  the  1st  and  2d  lateral 
rows.  Rest  of  belly  yellowish  white,  with  black  blotches;  anterior 
eighth  immaculate.  A  black  stripe  from  the  posterior  part  of  the 
orbit  to  the  angle  of  the  mouth,  which  it  reaches  on  the  anterior 
extremity  of  the  last  labial.  A  vertical  line  beneath  the  eye,  and 
the  edges  of  the  labials  in  front  also  black.  Some  blotching  on  the 
top  of  the  head,  which  is  too  indistinct  to  define. 

Compared  with  S.  vulpinus  the  eyes  are  larger,  the  vertical  plate 
longer,  the  nostrils  more  anterior,  the  carination  more  obsolete. 
Body  more  elongated.  Abdominal  scutellac  more  numerous.  Spots 
longitudinal,  not  transverse.  Scales  shorter,  broader,  more  obtusely 
angular. 

This  species  is  closely  allied  to  S.  guttatus,  but  is  quite  distinct. 
Its  full  characters  can  only  be  seen  in  larger  specimens,  which  may 
have  been  confounded  with  &  guttatus.  Very  probably  some  of  the 
numerous  synonyms  assigned  to  the  latter  species  may  belong  here, 
but  in  the  want  of  accurate  descriptions,  the  only  course  left  is  to 
give  a  new  name. 

Anderson,  S.  C.  239+1.  81.  25.     16*.  41         Miss  C.  Paine. 

5.  Scotophis  laetus,  B.  &  G.— Similar  to  8.  conjinu,  but  posterior 
frontals  larger.  Vertical  plate  longer  than  broad.  Dorsal  rows  29.  Ab- 
dominal scutellffi  227.     Blotches  fewer. 

This  species  bears  a  close  resemblance  to  S.  conjinu,  and  its  cha- 
racters may  be  best  given  by  comparison  with  the  latter.  It  differs 
therefore  in  the  greater  number  of  dorsal  rows,  29  instead  of  25. 
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The  whole  body  and  head  are  much  stouter.  Exterior  eight  rows 
smooth,  rest  slightly  carinatcd.  The  vertical  is  broad  before, 
rather  acute  behind.  A  probably  monstrous  feature  is  seen  in  the 
union  of  the  two  postfrontals,  except  for  a  short  distance  before,  and 
in  the  loral  and  postnasal  coalescing  into  one  trapezoidal  plate. 
Blotches  less  numerous.  A  broad  vitta  across  the  back  part  of  the 
postfrontals,  passing  backwards  and  downwards  through  the  eye,  and 
terminating  acutely  on  the  posterior  upper  labial.  A  blotch  across 
the  back  part  of  the  vertical,  and  extending  through  the  occipital* 
on  each  side  to  the  nape.  The  spots  are  larger,  longitudinal  through- 
out, with  occasional  exceptions. 

Its  affinities  to  S.  vuljrinm  are  close.  The  vertical,  however,  is 
narrow,  the  eyes  much  larger,  dorsal  rows  29  instead  of  25.  The 
blotches  on  the  back  are  longitudinal,  and  fewer  in  number.  For 
the  full  description  of  this  species  also,  it  will  be  necessary  to  pro- 
cure larger  specimens. 

Red  River,  Arlc.     227.  77.  29.     18.  3  J.     Capts.  Marcy  &  M'Clellan. 


6.  Scotoptals  guttatus,  B.  &  G. — Head  narrow.  Dorsal  rows  27, 
outer  one  scarcely  larger ;  abdominal  scutelloe  215-235.  A  series  of  quadrate 
brick-red  blotches,  intervals  lighter.  Two  light  frontlets  on  the  head,  mar- 
gined with  black,  enclosing  a  dark  red  stripe  which  passes  through  the  eye, 
across  the  mouth  to  the  neck. 

Sth.  Coluber  guttatus,  Linn.  Syst  Nat.  I,  1766,  885. — Gx.  Linn.  Syst 
Nat  ed.  xiii,  I,  iii,  1788,  1110. — Harl.  Journ.  Acad.  Nat  Sc.  Philad.  V, 
1827,  863;  and  Med.  &  Phys.  Res.  1835,  126.-Schl.  Ess.  Phys.  Serp.  Part 
descr.  1837,  168.— Holbr.  N.  Amer.  Herp.  II,  1838,  109.  PI.  xxiv;  and  2d 
ed.  Ill,  1842,  65.     PL  xiv. 

Head  elongated,  outline  nearly  straight,  and  transversely  tapering 
from  the  sides  of  the  occiput  to  the  subtruncate  snout.  Vertical 
large,  longer  than  wide,  pentagonal,  with  the  lateral  margins  at  a 
very  slight  angle  with  each  other.  Occipitals  rather  narrow.  Eye 
moderate ;  centre  rather  in  advance  of  junction  of  4th  and  5th 
labials ;  orbit  above  the  whole  of  these  labials.  Labials  8  above, 
penultimate  the  largest ;  11  below. 

Body  elongated,  decidedly  compressed  to  the  tip  of  the  tail.  Dor- 
sal rows  27.  Carination  very  obsolete,  visible  only  on  the  13  central 
rows,  and  there  very  indistinctly ;  not  evident  on  the  tail.     Scales 


SCOTOPHIS.  70 

rather  large,  triangular,  pointed.     The  exterior  row  little  if  any 
larger  than  the  rest. 

General  color  of  body  above  light  red,  paler  on  the  sides.  Along 
the  back  a  series  of  dorsal  blotches,  about  45  in  number,  32  from 
head  to  anus.  These  blotches  anteriorly  are  longitudinally  quad- 
rate, gradually  becoming  transverse;  in  front  they  are  concave  be- 
fore and  behind,  and  with  the  corners  produced  longitudinally, 
exteriorly  they  are  zigzag  convex.  The  color  of  each  blotch  is  a 
dark  brick-red,  with  a  deep  black  margin  half  a  scale  wide.  Ex- 
terior to  the  black  is  a  lighter  shade  of  the  ground-color.  On  each 
side  of  the  dorsal  series  is  a  second  alternating  one  of  smaller  elon- 
gated blotches,  similarly  constituted  as  to  color.  A  third  opposite 
to  the  dorsal,  occurs  on  the  edge  of  the  abdomen,  and  on  the  1st  to 
the  4th  row  of  scales :  in  this  the  red  is  lighter,  and  the  black  is  con- 
fined to  a  few  scattered  scales.  The  lateral  blotches  are  more  or  less 
indistinct  in  places,  and  frequently  confluent  with  each  other  and  the 
dorsal  series.  Posteriorly  too  they  are  reduced  more  or  less  to  the 
black  marks  in  single  scales.  Color  beneath  yellowish  white,  with 
subquadrangular  blotches  of  black,  generally  occupying  half  of  the 
inferior  surface  of  the  abdominal  scutellae. 

The  ground-color  of  the  sides  extends  up  on  the  forehead  in  the 
form  of  a  frontlet,  which  crosses  the  vertical  at  its  anterior  extremity, 
passes  backwards  along  the  top  of  the  head,  including  the  supercili- 
aries  and  outside  of  occipitals,  crosses  above  the  angle  of  the  mouth, 
and  runs  into  the  sides  of  the  neck.  This  is  narrowly  margined  on 
both  edges  with  black.  A  second  frontlet  across  the  front  of  the 
postfrontals,  narrower  but  similar,  and  bending  down  on  each  side  to 
the  anteorbital.  A  similarly  colored  blotch  on  the  commissure 
of  the  occipitals,  widening  behind  and  constituting  a  centre  to  the 
dark  red  space  enclosed  by  the  large  frontlet  on  the  back  of  the  neck  : 
behind  the  one  just  mentioned  is  another  rather  larger,  and  the  two 
are  sometimes  confluent.  A  dark  red  stripe  is  included  between  the 
two  frontlets  just  described,  crossing  the  posterior  part  of  the  post- 
frontals, the  upper  end  of  the  anterior  frontals,  and  through  the  eye, 
across  the  angle  of  the  mouth  down  the  sides  of  the  neck.  Vertical 
edges  of  the  upper  and  lower  labials  black. 

Charleston,  S.  C.  214+1.  79.  27.     291.  4}.  Dr.  Barker. 

Specimens  from  Kemper  Co.,  Miss.,  much  larger  in  size,  agree 
exactly  in  the  pattern  of  coloration.     The  red  is,  however,  more  or 
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less  effaced,  probably  by  the  alcohol.  The  blotches  are  light  hazel, 
and  the  interspaces  light  chocolate. 

Smaller  specimens  from  Georgia  differ  only  in  having  the  blotches 
dark  hazel,  lighter  centrally.     The  intervals  are  ash-gray. 

The  young  sustain  a  close  resemblance  to  the  species  described 
from  Anderson,  S.  C.  The  scales  are  scarcely  if  at  all  carinated 
however ;  the  dorsal  rows  two  more :  the  blotches  less  regularly  quad- 
rate and  not  elongate  posteriorly.  The  shape  of  the  head  and  its 
plates  are  different.  The  markings  on  the  head  in  the  latter  are 
reduced  to  a  uniform  black  band  across  the  postfrontals,  passing  back 
through  the  eye,  and  ending  acutely  on  the  angle  of  the  mouth.  The 
scales  also  arc  more  carinated. 

Kemper  Co.,  Miss.   226+1.  69.  27.  43.    7.                  D.  C.  Lloyd. 

"                      223+1.66.27.  47.    7.                         " 

Mississippi.                 —       —  27  —    —      Dr.  B.  F.  Shumard. 

Savannah,  Ga.      226+1.  65.  27.  21.    3*                R.  R.  Cuyler. 

Georgia.                  236+1.  —  27.  12.    1}.  (on  dep.)  Prof.  Adams. 

"                      228+1.  —  27.  13f .  2.                          « 

T.  Scotophls  quadrlvlttatus,  B.  &  G.— Shape  of  head  resem- 
bling most  that  of  S.  Ixtus.  Vertical  broader  anteriorly  and  more  tapering 
posteriorly.  Dorsal  rows  of  scales  27,  the  five  or  eight  medial  rows  alone 
carinated ;  the  carination  obsolete.  Greenish  yellow,  with  four  longitudinal 
brown  bands. 

Syn.     Coluber  quadrivittalus,  Uolbr.  N.  Amer.  Herp.  Ill,  1842,  89.  PI.  xx. 
Chicken  Snake,  Bartr.  Trav.  in  Carol.,  Geo.  &  Florida,  1791,  275. 

Body  slender,  tail  very  slender,  about  the  fifth  of  the  total  length. 
Head  elliptical,  quite  detached  from  the  body  by  a  slender  neck. 
Eyes  large.  Vertical  plate  pentagonal,  slightly  concave  on  the  sides, 
equalling  in  length  the  commissure  of  the  occipitals.  The  lower  por- 
tion of  the  anterior  orbital  is  narrower  than  in  S.  Ixtus.  Loral  tra- 
pezoidal. Two  elongated  and  small  temporal  shields.  Upper  labials 
8,  7th  largest;  lower  labials  10,  5th  largest.  Rostral  hexagonal. 
Scales  very  thin,  lozenge-shaped,  constituting  27  dorsal  rows.  Slight 
traces  of  carination  may  be  observed  on  the  five  or  eight  medial  rows. 
The  outer  row  is  composed  of  scales  as  high  as  long ;  in  the  second 
row  they  are  perceptibly  larger  than  the  remaining  ones. 

Ground-color  above  greenish  yellow,  with  four  longitudinal  brown 
bands,  covering  each  one  entire  row  of  scales  and  the  half  of  the  ad- 
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joining  rows.  The  lateral  bands  thus  extend  along  the  3d,  4th.  and 
5th  rowB,  the  4th  being  the  one  entirely  covered.  The  dorsal  bands 
extend  along  the  10th,  11th,  and  12th  rows,  the  11th  being  entirely 
covered.  The  space  between  the  dorsal  and  lateral  band  embraces 
four  entire  rows  of  scales,  and  the  half  of  the  adjoining  ones.  The 
dorsal  space  between  the  dorsal  bands  comprises  three  entire  rows  of 
scales  and  the  half  of  the  adjoining  rows.  The  abdomen,  head  and 
tail  beneath  are  uniformly  light  straw-color.  On  the  removal  of  the 
epidermis  the  dark  bands  disappear  to  a  considerable  extent,  and  then 
indistinct  and  obsolete  quadrate  spots  become  visible  on  the  sides, 
and  probably  on  the  back.  The  edges  of  many  of  the  scales  are 
lighter. 

Florida.  236+ 1.  93.  27.     23}.  5}.  (on  dep.)  Prof.  Agassiz. 


6 
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Genus  OPHIBOLUS,  Baird  &  Girakd. 

Gen.  Char.  Body  rather  thick,  tail  short.  Dorsal  rows  21,  (in 
one  group  23,)  the  scales  hexagonal,  arranged  in  longitudinal  series, 
broad,  short,  scarcely  overlapping,  nearly  as  high  as  long,  all  per- 
fectly smooth  and  lustrous.  Abdominal  scutellse  180-220 ;  posterior 
entire  Subcaudal  all  bifid.  Head  short,  depressed,  but  little  wider 
than  the  body.  Eyes  very  small.  Vertical  plate  very  broad.  Post- 
orbitals  two,  the  lower  in  notch  between  the  4th  and  5th  labials. 
One  anteorbital,  like  the  loral,  small.  Nasals  two,  with  the  nostril 
between  them.     Upper  labials  7. 

Ground-color  black,  brown,  or  red,  crossed  by  lighter  intervals 
generally  bordered  by  black. 

The  type  of  the  genus  is  to  be  found  in  0.  Sayi,  to  which  we  would 
refer  for  more  full  generic  characters.  The  red  species  belong  to  the 
genus  Eryihrdampru*  of  Boie,  as  understood  by  Dumlril  &  Bibron. 

B.  Dorsal  rows  23. 

1.  Ophibolus  Boy  11 1,  B.  &  G.— Black,  with  upwards  of  30  broad 
ivory  white  transverse  bands  widening  on  the  sides.  Dorsal  rows  of  scales 
28. 

Vertical  plate  distinctly  pentagonal,  longer  than  broad :  more 
elongated  than  in  0.  Sayi.  Sides  nearly  parallel,  a  little  shorter 
than  the  occipital  plates.  The  sides  of  the  head  as  in  0.  Sayi.  Dorsal 
rows  23,  the  scales  rather  more  elongated  than  in  0.  Sayi.  Outer 
row  a  little  larger,  all  the  rest  nearly  equal.  Back  and  sides  black, 
crossed  by  about  37  ivory-white  bands,  the  30th  opposite  the  anus. 
On  the  vertebral  region  these  bands  are  about  one  and  a  half  scales 
wide,  with  the  margins  parallel  to  about  the  7th  outer  row  of  scales, 
where  they  begin  to  widen,  so  as  to  embrace  from  five  to  seven  scales 
on  the  outer  row.  They  continue  of  this  width  to  the  middle  of  the 
abdomen,  where  they  are  either  confluent  with  the  white  of  the  oppo- 
site side,  or  are  opposite  to  the  black  interval  on  the  other  side. 
The  black  interval  between  the  cross  bands  is  some  eight  to  ten  scales 
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long,  narrowing  on  the  sides  as  the  white  spaces  enlarge,  until  on  the 
outer  dorsal  rows  it  occupies  them  to  four  scales,  and  is  continued  to 
the  middle  of  the  abdomen ;  owing  to  a  slight  obliquity  of  the  dark 
patches  on  the  back,  their  abdominal  extensions  are  very  apt  to 
alternate  with  each  other  on  the  middle  of  the  abdomen,  instead  of 
being  directly  opposite  and  confluent.  Every  transition  from  the  one 
condition  to  the  other  is  observable.  The  general  pattern  is  thus :  a 
black  body,  encircled  by  white  rings,  which  are  wider  on  the  sides 
and  beneath.  The  end  of  the  tail  is  distinctly  annulated.  Occa- 
sionally some  of  the  black  scales  on  the  sides  have  indistinct  white 
spots  in  the  centres.  Labials,  plates  on  the  sides  of  the  head,  and 
above  in  front  of  the  vertical,  yellow,  with  black  margins. 

El  Dorado  Co.,  Col.    240.  52.  23.     28.  3*.  Dr.  C.  C.  Boyle. 


2*  OphlbolUS  Splendldlli,  B.  &  G. — Black  aboye ;  the  sides  black, 
with  a  white  spot  in  each  scale.  The  body  crossed  by  broad  bands,  consist- 
ing of  white  spots,  one  in  each  scale.    Dorsal  rows  23. 

Similar  in  general  features  to  0.  Boylii.  Vertical  plate  similar  to 
that  of  0.  Boylii  but  broader,  and  the  sides  more  nearly  parallel. 

This  species  forms  a  connecting  link,  as  to  color,  between  the 
blotched  varieties  of  0.  Sayi  and  0.  getulus.  There  is  a  series 
of  dorsal  black  blotches  from  head  to  tail;  in  one  specimen  63, 
the  49th  opposite  the  anus ;  in  the  other  52,  the  41st  opposite 
the  anus.  These  are  four  or  five  scales  long,  and  six  or  seven  wide. 
The  lighter  intervals  between  are  constituted  by  one  or  two  trans- 
verse rows  of  spots,  each  one  on  a  separate  scale.  The  scales  on  the 
sides  (from  the  1st  to  the  7th  or  8th  rows)  are  black,  each  one  with  an 
elongated  white  blotch  in  the  centre.  These  blotches  occupy  nearly 
the  whole  scale  on  the  exterior  row,  but  diminish  in  amount  towards 
the  back.  A  series  of  rhomboidal  darker  spots  is  seen  on  each  side 
opposite  the  light  intervals,  produced  by  the  less  amount  of  whito 
on  the  scales  at  that  place,  and  sometimes  extend  to  the  abdomen. 
The  abdomen  is  white,  blotched  not  very  deeply  with  black  two  or 
three  scales  wide,  and  a  continuation  of  the  dark  shade  in  the  pro- 
longation of  the  lateral  rhomboids.  The  blotches  of  the  opposite 
sides  are  sometimes  confluent  and  sometimes  alternate.  In  one  spe- 
cimen the  black  patches  are  rather  wider,  extending  nearly  to  the 
abdomen.     Head  less  blotched  with  yellow  than  0.  Boylii.     Differs 
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from  0.  Boylii  in  having  the  light  intervals  in  the  form  of  spots  in 
the  centres  of  dark  scales,  instead  of  covering  the  whole  space.  The 
lateral  blotches  are  alternate  with  those  of  the  back,  not  continuous 
and  opposite.     The  blotches  are  more  numerous. 

Sonora,  Mex.  219.  65.  23.     36.  5}.        Col.  J.  D.  Graham. 

"  215.  55.  23.    26.  4.  « 

B.  Dorsal  rows  21. 

3.  Ophlbolud  Sayi,  B.  &  0.— Black,  each  scale  above  with  a  large 
circular  or  yellow  spot  in  the  centre.  Sometimes  only  transverse  lines  of 
these  spots  across  the  back. 

Stk.   Herpetodryat  getulu9t  Sohl.  Ess.  Phys.  Serp.  Part,  descr.  H,  1837, 198. 
Coronella  Sayi,  Holbr.  (non  Schl.)  N.  Amer.  Herp.  Ill,  1842,  99.  PL  nil 
Coluber  Sayi,  Dekay,  New  York  Fauna,  Rept.  1842,  41. 
King  Snake. 

As  already  remarked,  we  consider  this  as  the  true  type  of  the 
genus,  and  shall  accordingly  reproduce  some  of  the  generic  features 
in  more  detail. 

Body,  as  in  most  of  the  other  species,  very  tense  and  rigid,  with 
difficulty  capable  of  being  extended  after  immersion  in  alcohol. 
Vertical  plate  triangular,  wider  than  long ;  outer  edge  slightly  con- 
vex, an  angle  being  faintly  indicated  at  the  junction  of  the  super- 
ciliaries  and  occipitals ;  shorter  than  the  occipitals,  which  are  short, 
longer  than  broad.  Postfrontals  large,  broad;  anterior  smaller. 
Rostral  small,  not  projecting,  slightly  wedged  between  prefrontals. 
Eye  very  small,  orbit  about  as  high  as  the  labial  below  it ;  centre 
of  the  eye  a  little  anterior  to  the  middle  of  the  commissure,  over  the 
junction  of  the  3d  and  4th  labials.  One  anteorbital,  vertically 
quadrate ;  loral  half  its  height,  square.  Upper  labials  7,  increasing 
to  the  penultimate.     Lower  labials  9 ;  4th  and  5th  largest. 

Scales  nearly  as  high  as  long,  hexagonal,  truncated  at  each  end. 
Dorsal  rows  21,  exterior  rather  larger,  and  diminishing  almost  im- 
perceptibly to  the  back,  although  all  the  scales  in  a  single  oblique 
tow  are  of  very  nearly  the  same  shape  and  size. 

The  scales  on  the  back  and  sides  are  lustrous  black,  each  one  with 
a  central  elliptical  or  subcircular  spot  of  ivory-white,  which  on  the 
sides  occupy  nearly  the  whole  of  the  scale,  but  are  smaller  towards 
the  back,  where  they  involve  one-half  to  one-third  of  the  length. 
Beneath  yellowish  white,  with  broad  distinct  blotches  of  black,  more 
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numerous  posteriorly.  Skin  between  the  scales  brown.  The  plates 
on  the  top  and  sides  of  the  head  have  each  a  yellowish  blotch  ;  the 
labials  are  yellow,  with  black  at  their  junction. 

Prairie  Mer  Rouge,  La.  216.  52.  21.     42.  5.  Jas.  Fairie. 

Other  specimens  agree  except  in  having  bright  yellow  instead  of 
white  as  described;  the  spots  too  are  rather  smaller,  and  manifest  a 
slight  tendency  to  aggregation  on  adjacent  scales,  so  as  to  form  trans- 
verse bands.  This  is  seen  more  decidedly  where  the  back  is  crossed 
by  about  70  short  dotted  yellow  lines ;  the  56th  opposite  the  anus. 
The  scales  between  have  very  obsolete  spots  of  lighter,  scarcely  dis- 
cernible. The  sides  are  yellow,  with  black  spots  corresponding  to 
the  dorsal  lines  3  indeed,  there  may  be  indistinctly  discerned  two  or 
three  lateral  series  of  alternating  blotches. 

Kemper  Co.,  Miss.        211.  52.  21.     47*.  6*.  D.  C.  Lloyd. 

«  9}.    —  " 

In  larger  specimens  from  the  West,  this  tendency  in  the  spots  to 
aggregation  is  still  more  distinct.  The  back  is  crossed  by  these 
dotted  lines  of  the  number  and  relation  indicated,  at  intervals  of  four 
or  five  scales;  the  spots  on  the  intervening  space  being  obsolete. 
These  lines  bifurcate  at  about  the  9th  outer  row,  the  branches  con- 
necting with  those  contiguous,  so  as  to  form  hexagons,  and  these  ex- 
tending towards  the  abdomen  again,  decussate  on  about  the  third 
outer  row,  thus  enclosing  two  series  of  square  dark  spots  on  each 
side.  These  lateral  markings  are,  however,  not  very  discernible, 
owing  to  the  confusion  produced  by  the  greater  number  of  yellow 
spots.  On  the  edge  of  the  abdomen  are  dark  blotches,  one  opposite 
each  dorsal  dark  space,  the  centres  of  the  scutellae  being  likewise 
blotched,  but  so  as  rather  to  alternate  with  those  just  mentioned. 

Specimens  from  Indianola  exhibit  all  varieties  of  coloration. 

Red  River,  Ark.  224.  49.  21.  33  J.  3f .  Capts.  Marcy&McClellan. 
Indianola.  213.  50.  21.     39  J.  4}.  Col.  J.  D.  Graham. 


4*  Ophlbolus  getulus,  B.  &  0. — Black,  crossed  by  about  30  nar- 
row continuous  yellow  lines,  which  bifurcate  on  the  flanks,  the  very  obtuse 
angles  embracing  on  each  side  a  series  of  very  much  elongated  patches,  and 
in  fact,  by  the  union  of  the  branches  with  each  other,  diyiding  the  back  into 
a  succession  of  large  black  hexagons. 
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Stn.  Coluber  getulut,  Linn.  Syst.  Nat  1, 1766,  382.— Gm.  Linn.  Syst.  Nat 
ed.  xiii,  I,  iii,  1788,  1106?— Harl.  Jouni.  Acad.  Nat  So.  Philad.  V,  1827, 
868;  and  Med.  &  Phys.  Res.  1836,  122.—  Pealx,  Cont  Macl.  Lye  I,  1829. 

P1.T. 

Paeudoelapt  gctulus,  Fitz.  N.  Class.  Rept  1826,  66. 
Coronella  gtlula,  Holbr.  N.  Amer.  Herp.  III.  1842,  96.     PI.  xxi. 
Anguit  annulattu,  Catesb.  Nat  Hist.  Carol.  II,  1743,  62.     Tab.  liL 
Thunder  Snake ;  King  Snake ;  Chain  Snake. 

Very  similar  in-  general  relations  to  0.  Sayi,  although  the  body 
appears  rather  stouter,  and  the  head  and  eyes  somewhat  larger  in 
proportion.  The  color  above  is  deep  lustrous  black,  crossed  by  about 
83  continuous  yellow  lines,  the  26th  opposite  the  anus.  These  lines, 
which  on  the  middle  of  the  back  are  narrow,  one-half  or  one  scale  in 
width,  widen  rapidly  till  they  meet  the  lateral  series  of  black  blotches, 
when  they  extend  longitudinally  in  either  direction,  and  anastomose 
with  their  fellows.  On  each  side,  and  alternating  with  the  dark  en- 
closures on  the  back,  is  a  series  of  deep  black  blotches,  extending 
from  the  abdomen  (where  those  of  opposite  sides  are  generally  con- 
fluent) over  the  1st  and  2d  outer  rows  of  scales.  These  blotches  are 
rounded  above,  five  or  six  scales  long,  and  separated  from  the  nearest 
dark  part  of  the  back  by  one  or  one-half  scale.  The  outer  edge  of 
the  abdomen,  and  the  exterior  dorsal  rows  between  these  blotches 
being  yellow,  causes  the  chain  pattern  to  be  continuous,  enclosing  a 
series  of  elongated  dorsal  spots,  from  7  to  10  scales  long  and  about 
17  wide.  Centre  of  abdomen  largely  blotched  with  black,  usually 
confluent  with  the  blotches  already  mentioned.  The  plates  on  the 
head  are  black,  with  yellow  spots. 

The  pattern  as  here  described  is  subject  to  some  irregularities,  the 
chain  being  sometimes  broken,  and  the  lines  oblique,  not  transverse, 
and  the  dark  blotches  of  opposite  sides  not  truly  opposite  to  each 
other. 

Anderson,  S.  C.  224.  48.  21.    30$.  4J.  Miss  C.  Paine. 

Charleston,  S.  C.         213.  52.  21.     471.  7i.         Dr.  S.  B.  Barker. 
Mississippi.  —    —  —     —    —       Dr.  B.  F.  Shumard 

5.  Opbibolus  rbombomaculatus,  B.  &  G.— Light  chestnut 
with  a  dorsal  series,  and  two  lateral  on  each  side  of  darker  rhomboid 
blotches.    Each  blotch  with  still  darker  margins. 

Stn.  Coronella  rhombomaculata,  Holbr.  N.  Amer.  Herp.  Ill,  1842, 108. 
PI.  xxiii. 
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Above  light  chestnut-brown,  darker  along  the  back,  lighter  to- 
wards the  abdomen.  Each  scale  minutely  mottled  with  darker. 
Beneath  reddish  yellow,  obscurely  blotched  with  light-brown.  A 
series  of  52  dorsal  blotches  from  head  to  tip  of  tail,  the  42d  opposite 
the  anus.  These  are  irregularly  and  transversely  rhomboidal,  six 
or  seven  scales  wide,  one  and  a  half  to  two  and  a  half  long,  and  se- 
parated by  intervals  of  about  3  scales,  thus  wider  than  the  blotches. 
Their  color  is  darker  chestnut,  with  still  darker  margins,  and  some- 
times with  a  faint  areola  lighter  than  the  ground-color.  On  each 
side  and  alternating  with  this  series,  is  a  second  on  the  2d  to  the  6th 
outer  rows,  and  about  a  scale  long;  then  a  third  again  alternating  on 
the  1st,  2d,  and  3d  rows,  sometimes  involving  the  edges  of  the  scu- 
tellse.  These,  though  smaller  than  the  dorsal  spots,  are  similar. 
They  are  sometimes  confluent  with  each  other,  though  rarely  with 
those  of  the  back.  There  is  a  dark  stripe  from  the  eye  to  the  angle 
of  the  mouth. 

Anderson,  S.  C.  203.  48.  21.     24.    3f .  Miss  C.  Paine. 

Georgia.  200.  44.  21.    28f.  8f .       Prof.  C.  B.  Adams. 

6.  Ophlbolu§  exlmlus,  B.  &  G. — Grayish  ash,  with  one  dorsal 
series  of  upwards  of  60  transversely  elliptical  chocolate  blotches,  with  two 
other  alternating  lateral  series  on  each  side. 

Stn.  Coluber  eximius,  Dekat,  (Mss.)  and  N.  York  Fauna,  Kept.  1842,  88. 
PL  xii,  fig.  26.— Hael.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  860;  and 
lied.  &  Phys.  Res.  1836,  123.— Stoker,  Rep.  Rept.  Mass.  1839,  227. 

Pteudotlapa  T,  Berth.  Abh.  E.  Ges.Wiss.  Gott.  1, 1843, 67.  PI.  i,  fig.ll  &  12. 

House  Snake,  Milk  Snake,  Chicken  Snake,  Thunder  and  Lightning  Snake. 

Muzzle  rather  broader,  and  the  head  more  depressed  than  in  the 
first  described  species  of  the  genus:  in  other  respects  generally 
similar,  like  them  having  all  the  scales  hexagonal,  those  .on  the  back 
scarcely  narrower  than  those  on  the  sides,  although  rather  more 
elongated  than  usual.  Vertical  longer  than  broad,  shorter  than  the 
occipitals.  General  color  above  yellowish  gray,  with  a  dorsal  series 
of  large  blotches,  55  in  number  from  the  head  to  the  tip  of  the  tail, 
the  45th  opposite  to  the  anus.  These  are  transversely  elliptical,  about 
four  scales  long,  covering  12  to  15  scales  across  the  back,  (more  an- 
teriorly than  posteriorly,)  and  separated  by  intervals  of  one  and  a 
half  to  two  scales,  all  of  nearly  the  same  width.  The  spots  them- 
selves are  grayish  brown  or  chocolate,  with  a  broad  black  border,  and 
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finely  mottled  internally  (as  is  the  ground-color  on  the  sides)  with 
black.  The  blotches  become  narrower  posteriorly ;  on  the  tail  their 
confluence  with  the  lateral  series  forms  black  half-rings.  On  each 
side,  and  involving  the  2d  to  the  5th  rows,  is  another  series  of  much 
smaller  and  nearly  circular  blotches,  black  with  the  centres  brown. 
These  alternate  with  the  dorsal  spots'.  Alternating  with  the  series 
just  described  is  still  another  similar  to  it,  but  entirely  black,  on  the 
margin  of  the  abdomen,  and  on  the  contiguous  spots  of  the  1st,  2d,  and 
3d  rows.  These  two  lateral  series  are  sometimes  confluent.  The  an- 
terior dorsal  blotch  is  elongated,  so  as  to  cover  the  posterior  half  of 
the  vertical  plate :  and  in  it  is  a  central  elongated  spot  of  the  ground- 
color behind  the  occipitals.  A  double  light  spot  is  seen  on  the  junc- 
tion of  the  occipitals,  as  in  Eutainxa.  There  are  indications  of  a 
dark  band  across  the  posterior  half  of  the  postfrontals,  and  another 
from  the  eye  to  the  angle  of  the  mouth.  The  labials  are  edged  with 
black. 

The  abdomen  is  yellowish  white,  with  square  black  blotches,  al- 
ternating with  those  already  described. 

The  number  and  size  of  these  spots  varies  somewhat  in  different 
specimens,  though  rarely  less  than  40  from  head  to  anus.  The 
young  differ  in  having  the  dorsal  blotches  bright  chestnut-red  inside 
of  the  black  margins.  The  intervals  are  sometimes  white,  or  clear 
ash. 

Westport,  Nl  F  214.  54.  21.  40  J.  5  J.  S.  F.  Baird. 

Somerville,  iV.  F  200.  49.  21.  27.    3*.  Dr.  F.  B.  Hough. 

Warren,  Mass.  200.  55.  21.  29.    4}.  8.  F.  Baird. 

Woburn,  Mass.  —    —  —  —     —  C.  Girard. 

Foxburg}Pa.                — —     —  S.  F.  Baird. 

Carlisle,  Pa.  200.  52.  21.  25.    3}.  " 


IT.  OptalbolUS  Clerlcus,  B.  &  G.— Similar  to  O.  eximiug.  Body 
stouter.  Head  much  shorter,  centre  of  eye  above  the  middle  of  the  com- 
missure. Eye  much  smaller.  Body  light  ash,  crossed  by  less  than  10 
blotches,  which  extend  to  the  exterior  dorsal  row.  Only  one  lateral  series 
of  blotches. 

Sth.     Coluber  eximhu,  Holbr.  N.  Amer.  Herp.  HI,  1842,  69.     PL  xt. 

Similar  in  general  appearance  to  O.  eximius,  hut  readily  distinguish- 
able by  prominent  characters.     The  head  and  mouth  are  very  short. 
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the  centre  of  the  eye  being  in  the  centre  of  the  commissure,  not  an- 
terior to  it.  The  vertical  is  as  broad  as  long,  and  the  occipitals  are 
hat  little  longer  than  broad.  The  superciliaries  are  very  short  to 
correspond  with  the  minute  eye.  All  these  plates  are  shorter  than 
in  the  corresponding  size  of  0.  eximius.  The  scales  on  the  body  are 
much  wider  in  proportion,  and  on  the  sides,  where  they  are  arranged 
more  in  quincunx,  owing  to  the  less  amount  of  truncation.  Entire 
body  much  stouter  than  in  the  allied  species. 

The  body  is  crossed  by  a  series  of  38  dorsal  blotches,  the  29th 
opposite  the  anus.  They  are  much  broader  and  larger  than  in  0. 
eximius,  and  extend  between  the  outer  dorsal  rows.  These  blotches 
are  chocolate,  lighter  on  the  sides,  and  distinctly  bordered  with 
black ;  they  are  about  five  or  six  scales  long.  The  intervals  between 
the  blotches  are  mottled  ash,  or  pepper  and  salt.  On  each  side  is  a 
second  alternating  series  of  black  blotches,  much  smaller  than  the 
dorsal,  and  extending  from  the  exterior  dorsal  row  on  the  edge  of 
the  abdominal  scutellse.  Beneath  yellowish  white,  with  distinct 
quadrate  black  blotches.  The  stripe  from  the  eye  to  the  angle  of  the 
mouth  as  in  0.  eximius. 

The  body,  viewed  from  above,  appears  encircled  by  a  series  of 
black  rings  in  pairs,  enclosing  a  third  of  an  ash-color.  The  tints  as 
usual  are  darker  on  the  back. 

Clark  Co.,  Va.  .  199.  49.  21.  36.  6}.  Dr.  C.  B.  Kennedy. 
Mississippi.  —    —  — Dr.  B.  F.  Shumard. 


8.  Ophibolus  doliatus,  B.  &  G.— Red,  encircled  by  about  22  pairs 
of  narrow  black  rings,  each  enclosing  a  yellow  unspotted  ring.  Head  red, 
with  the  first  ring  of  the  anterior  pair  crossing  the  ends  of  the  occipitals. 

Snr.  Coluber  doliatus,  Linn.  Syst.  Nat.  I,  1766,  879. — Gm.  Linn.  Syst. 
Nat.  ed.  xiii,  I,  iii,  1788,  1096.— Hael.  Journ.  Acad.  Nat.  Sc.  Philad.  V, 
1827,  862;  and  Med.  &  Phys.  Res.  1835,  125. 

Coronella  coccinea,  Schl.  Ess.  Phys.  Serp.  Part  descr.  II,  1837,  67.  PI. 
ii,  fig.  11. 

Coronella  doliata,  Holbb.  N.  Amer.  Herp.  Ill,  1842,  106.     PI.  xxiv. 

Head  rather  more  depressed  than  in  the  species  of  the  other  sec- 
tion. The  lower  postocular,  which  is  smaller  than  the  upper,  rests 
in  a  notch  between  the  4th  and  5th  upper  labials,  lying  longitudi- 
nally against  the  latter.  In  many  other  species  the  contact  is  not  so 
intimate. 
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Color  above  yellowish  white ;  in  life,  bright  red.  The  body  is  en- 
circled by  24  pairs  of  black  rings,  (the  19th  opposite  the  anus,)  each 
pair  enclosing  a  yellow  ring  between  them.  Along  the  back  the 
black  and  yellow  rings  are  nearly  of  equal  width,  the  three  covering 
a  length  on  the  back  of  five  or  six  Bcales.  Anteriorly  their  intervals 
are  8  or  9  scales  long,  posteriorly  somewhat  less.  The  black  rings, 
as  they  descend  on  the  sides,  separate  somewhat,  bo  as  to  leave  an 
interval  of  about  three  scales;  they  are  also  somewhat  narrower 
than  above.  On  the  abdomen  they  are  generally  interrupted,  the 
corresponding  ends  of  the  same  ring  sometimes  meeting,  and  some- 
times alternating.  Occasionally  there  are  scattered  black  blotches 
on  the  belly  between  the  pairs.  The  anterior  black  ring  of  the  first 
pair  crosses  the  posterior  part  of  the  occipitals,  extending  across  be- 
tween the  angles  of  the  mouth.  The  head  in  front  of  this  is  red, 
with  a  small  black  ring  in  the  posterior  half  of  the  vertical.  The 
posterior  edges  of  the  labials  are  black. 

Li  a  second  smaller  specimen  from  Mississippi,  there  are  17  pain 
of  rings  to  the  anus,  and  4  on  the  tail.  The  whole  head  is  black, 
the  first  yellow  interval  beginning  just  back  of  the  occipitals. 

Not  having  a  specimen  of  0.  doliatus  from  the  Atlantic  States,  we 
are  in  some  uncertainty  as  to  whether  this  be  really  the  above  species, 
especially  as  it  differs  somewhat  from  Dr.  Hoi  brook's  description. 

Kemper  Co.,  Miss.       208.  49.  21.     18f  2$ .  D.  C.  Lloyd. 

Mississippi.  188.  50.  21.     8}.    1}.     Dr.  B.  F.  Shumaxd. 


9.  Ophlbolus  gentllls,  B.  &  G.— Muzzle  more  convex  and  acuta 
than  in  0.  doliatus.  Body  brownish  red,  encircled  by  about  25  pairs  of 
broad  black  rings  enclosing  a  yellow  ring :  the  yellow  mottled  with  black 
on  the  sides.  Black  rings  broader  than  in  0.  doUalut.  Upper  part  of  head 
entirely  black. 

Ground-color  dull  red,  encircled  by  25  pairs  of  black  rings,  the 
21st  opposite  the  anus,  each  pair  enclosing  a  third  ring  of  yellowish 
white.  The  black  rings  are  conspicuously  broader  above,  the  three 
crossing  eight  scales  on  the  vertebral  row  anteriorly,  and  towards  the 
anus  about  five.  Anteriorly  the  intervals  between  successive  pairs 
consist  of  about  five  scales,  posteriorly  only  of  two  or  three,  thus  di- 
minishing considerably.  The  black  rings  contract  as  they  descend, 
those  of  each  pair  receding  slightly  from  each  other,  so  as  to  cause 
the  yellow  portion  to  expand  about  one  scale.    The  black  rings  are 
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continuous  on  the  abdomen,  those  of  contiguous  pairs  (not  of  the 
same  pair)  sometimes  with  their  intervening  spaces  black.  The 
scale's  in  the  white  rings  are  always  more  or  less  mottled  with  black, 
especially  along  the  sides  of  the  body,  this  mottling  being  very  rarely 
observable  on  the  red  portion.  The  anterior  black  ring  of  the  first 
pair  is  extended  so  as  to  cover  the  whole  head  above,  except  the  very 
tip  j  the  yellow  ring  behind  it  involves  the  extreme  tip  of  the  oc- 
dpitals. 

A  larger  specimen  is  much  duskier  in  its  colors.     The  black  rings 
extend  on  the  back  so  that  the  contiguous  rings  of  adjacent  pairs  run 
into  each  other.     There  are  28  pairs  of  rings,  the  25th  opposite  the* 
anus. 

In  a  specimen  from  Prairie  Mer  Rouge,  which  probably  belongs 
to  this  species,  there  are  but  21  pairs  of  rings,  the  19th  opposite  the 
anus.  The  rings  separate  more  on  the  sides  than  in  the  other  speci- 
mens, the  intervals  covering  some  six  or  eight  scales.  The  black 
rings  are  mostly  interrupted  below;  the  interrupted  ends  of  con- 
tiguous rings  of  adjacent  pairs  connected  by  short  black  blotches. 
The  white  rings  are  mottled,  and  the  head  is  black  as  described. 

Red  River,  Ark.   ?    198.45.21.     20.    2}.  {^McC^7* 

"  201.  —  21.     271.  —  " 

fPrairieMerBoagejLi.  184.  45.  21.     16J.  2*.  Jas.  Fairie 
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Genus  GEORGIA,  Baibd  &  Girard. 

Gen.  Char.  Vertical  plate  short,  very  broad.  Superciliaries 
broad,  and  the  cornea  scarcely  visible  from  above.  Head  rather 
high.  Outline  of  the  top  of  the  head  very  convex.  Two  postorbit- 
als ;  one  large  anteorbital.  Two  nasals,  very  short  Rostral  broad, 
-low.  Dorsal  rows  of  scales  perfectly  smooth,  in  17  rows,  overlap- 
ping or  imbricated.  Postabdominal  scntella  .  entire.  Postfrontals 
much  larger  than  the  prefrontals.  Size  of  the  animal  very  large. 
Color  black. 

This  genus  has  a  strong  resemblance  to  Bascanion,  from  which  it 
differs  by  its  stouter  form,  much  broader  vertical,  one  anteorbital, 
undivided  postabdomidal  scntella,  &c.  From  Ophibolus  it  is  dis- 
tinguished by  the  broader  superciliaries,  deeper  head,  much  imbri- 
cated scales,  &c. 


1.  Georgia  Couperl,  B.  &  G.— Postorbitals  resting  on  the  4th 
labial.  Black  above,  dark  slate  beneath.  No  red  marks  evident  on  the 
abdomen. 

Stn.     Coluber  Couperi,  Holbe.  N.  Amer.  Herp.  Ill,  1842,  75.    PI.  xvi 

Vertical  plate  pentagonal,  as  broad  as  long.  Much  shorter  than 
the  occipitals.  Width  of  head  greater  than  half  its  length.  Eye 
rather  small,  its  centre  above  the  junction  of  the  4th  and  5th  labials, 
and  anterior  to  the  middle  of  the  commissure.  Inferior  postorbital 
resting  on  the  4th  labial.  Loral  quadrangular.  Labials  7  above, 
increasing  in  size  to  the  4th ;  the  5th  small,  triangular,  and  having 
the  4th  and  6th  in  contact  above  it;  6th  very  large;  7th  scarcely 
smaller.  Color  intense  lustrous  black,  the  bases  of  the  scutelta 
clouded  with  lead-color.  Plates  on  the  inferior  surface  of  the  head 
with  the  centres  brownish  yellow. 

Specimen  described  belonging  to  the  Academy  of  Natural  Sciences. 

AUamaha,  Ga.  184.  60.  17.    60. 11.       Dr.  J.  E.  Holbrook. 
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Genus  BASCANION,  Baird  &  Girard. 

Gen.  Char.  Body  slender,  elongated.  Tail  very  long.  Head 
narrow,  deep,  long.  Eyes  very  large.  Postorbitals  2;  anterior  2, 
upper  very  large,  lower  very  small,  in  a  notcji  between  the  2d  and  3d 
labials.  Fourth  labial  produced  up  behind  the  eye  to  meet  the  lower 
postorbital.  Loral  one ;  nasals  two.  Vertical  much  elongated  and 
narrow,  concave  externally.  Dorsal  rows  of  scales  17,  all  perfectly 
smooth,  and  subhexagonal.  Abdominal  scutellse  170-200 ;  posterior 
one  divided:  subcaudal  90-110,  all  bifid.  Colors  black  or  olive. 
Uniform  above ;  lighter  below :  skin  between  the  scales  black. 
Young  blotched. 


1.  Bascanlon  constrictor,  B.  &  G. — Vertical  diminishing  for 
half  its  length,  then  parallel.  Centre  of  eye  over  the  4th  labial.  In  the 
adult,  color  lustrous  pitch-black,  above  and  beneath  greenish  black,  some- 
times tinged  with  greenish  white.  Chin  and  throat  white.  The  young  are 
olive,  with  rhomboidal  dorsal  blotches ;  beneath  greenish  white. 

Syn.  Coluber  constrictor,  Linn.  Syst.  Nat.  I,  1766,  385. — Gm.  Linn.  Syst- 
Nat.  ed.  xiii,  I,  iii,  1788,  1109. — Harl.  Journ.  Acad.  Nat.  Sc.  Philad.  V, 
1827,  348;  and  Med.  &  Phys.  Res.  1835, 112.— Schl.  Ess.  Phys.  Serp.  Part, 
descr.  1837, 133.  PI.  v,  figs.  3  &  4.— Stoker,  Rep.  Rept.  Mass.  1839,  225.— 
Holbr.  N.  Amer.  Herp.  Ill,  1842,  55.  PI.  xi. — Thomps.  Hist,  of  Verm. 
1842,  117.— Dbkat,  New  York  Fauna,  Rept.  1842,  35.     PL  x,  fig.  20. 

Hierophti  constrictor,  Bonap.  Fn.  Ital.  II,  1841.     Art.  Col.  leopard. 

Vipera  niger,  Catbsb.  Nat  Hist.  Carol.  II,  1743,  48.  Tab.  xlviii. 

Black  Snake,  Kalm,  Reise  N.  Amer.  II,  1704,  202.—  Penn.  Arct.  Zool. 
Suppl.  II,  1792,  92. 

Vertical  plate  much  longer  than  broad,  pentagonal,  anterior  margin 
convex,  the  lateral  strongly  concave,  the  plate  rapidly  diminishing 
to  half  its  length,  thence  nearly  parallel,  terminated  by  a  rather  ob- 
tuse angle ;  a  little  shorter  than  the  occipitals.  Superciliaries  large, 
rather  broad.  Rostral  rather  broad  and  high,  wedged  to  a  slight 
extent  between  the  prefrontals.  Eye  large,  its  centre  before  the 
middle  of  the  commissure,  and  over  the  4th  labial.    The  lower 
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anteorbital  very  small;  wedged  in  between  the  upper  anteorbital,  the 
loral,  the  3d  labial,  and  the  eye.  Loral  trapezoidal,  oblique,  mode- 
rate. Labials  above  7 ;  the  1st,  3d,  and  5th  smaller  than  the  rest, 
the  3d  and  4th  entering  into  the  orbit ;  the  4th  the  only  one  in  con- 
tact with  the  lower  postorbital ;  6th  and  7th  largest.  Lower  labials 
8,  the  5th  much  the  largest.  Two  rows  of  temporal  scales  between 
the  labials  and  occipitals.  Exterior  row  of  dorsal  scales  very  large, 
diminishing  gradually  on  the  back.  Scales  very  thin,  the  posterior 
angle  moderately  truncate,  so  as  to  give  an  el6ngated  hexagonal  shape 
to  the  exposed  portion.  Exposed  surface  of  exterior  row  nearly  as 
high  as  long. 

Color  above  uniform  lustrous  pitch-black,  beneath  slate-color,  some- 
times tinged  with  greenish  white.  Lower  jaw  and  chin,  and  some- 
times edge  of  the  upper  labials  white.  Specimens  from  the  South 
and  South-west,  as  preserved  in  alcohol,  are  apt  to  exhibit  an  olive- 
green  tinge,  sometimes  a  dark  blue,  and  occasionally  the  whole  under 
surface  has  a  decided  greenish  white  color.  In  one  or  two  specimens 
there  is  but  one  anteorbital. 


Carlidej  Pa. 

178+1.  93.  17. 

40*.  lOf . 

S.  F.  Baird 

u 

189+1.  95.  17. 

50.    12*. 

u 

tt 

184+1.  95.  17. 

58.    13. 

(( 

u 

178+1.  95.  17. 

37*.  10. 

a 

Anderson,  S.  G 

179+1.  —  17. 

41.    — 

Miss  C.  Paine 

u 

185+1.  90.  17. 

47*.  12*. 

ti 

Kemper  Co.,  Miss. 

175+1.  _  17. 

30.    6|. 

D.  C.  Lloyd 

a 

181+1.  —  17. 

43*.  11|. 

u 

Mississippi. 

181+1.110.17. 

33.    10. 

Col.B.C.L.Wailes. 

Prairie  Mer  ) 
Rouge,  La.   ) 

183+1.  —  17. 

28*.— 

Jas.  Fairie. 

As  is  usually  the  case,  the  young  of  this  species  are  variegated  in 
color  instead  of  being  uniform.  The  ground-color  is  dark  olive,  with 
a  succession  of  darker  rhomboidal  dorsal  blotches  from  head  to  tail. 
These  are  about  nine  scales  wide,  and  four  or  five  long,  separated  by 
lighter  intervals,  which,  narrow  along  the  back,  widen  of  course 
rapidly  towards  the  abdomen.  The  edge  ot  each  scale  is  obsolete!? 
lighter  than  the  centre,  the  dark  centres  in  some  scales  being  of  such 
intensity,  as  to  produce  the  impression  of  distinct  spots,  especially  on 
the  sides.  Along  the  vertebral  region,  the  margins  of  the  blotches 
are  narrowly  darker,  and  those  of  the  intervals  lighter  than  on  the 
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sides.  Beneath  greenish  white,  each  scutella  with  from  two  to  four 
dark  spots  on  the  edges.  Top  of  head  yellowish  gray,  posterior 
margins  of  both  pairs  of  frontals  dark  chestnut,  as  are  the  contiguous 
edges  of  the  superciliaries  and  vertical,  and  posterior  edges  of  the 
superciliaries  and  occipitals  as  well  as  a  small  blotch  on  the  outer 
edge  of  the  superciliaries,  and  a  broad  patch  in  the  centre  of  the  oc- 
cipitals running  up  into  the  vertical.  Sides  of  head  white,  especially 
labials  and  orbitals ;  tinged  with  bluish  behind  the  eyes,  and  spotted 
with  dark  brown. 

Specimens  over  18  inches  lose  the  blotching,  and  become  more  and 
more  uniform,  although  to  a  considerable  size  showing  traces  of  the 
spots  on  the  abdominal  scutellse. 

Carlisle,  Pa.  183+1.  91.  17. 

"  186+1.  83.  17. 

"  183+1.  91.  17. 
Anne  Arundel  Co. ,Md.  184+1.  94.  17. 

Anderson,  S.  C  180+1.100.17. 

"  177+1.  93.  17. 

Charleston,  S.  C.  177+1.105.17. 


21.    5t. 

S.  F.  Baird. 

15f.  3f 

a 

21.    5t. 

u 

14*.  3*. 

J.  H.  Clark. 

2U.  5f. 

Miss  C.  Paine. 

21f.  5f. 

a 

21i.  5|. 

Dr.  S.  B.  Barker. 

2.  Bascanlon  Fremontll,  B.  &  6. — Black,  and  similar  to  B. 
ctmttrktor,  but  stouter.  Scales  behind  the  head  broader,  those  on  the  back, 
narrower.     Tip  only  of  the  lower  jaw  white. 


The  single  specimen  in  our  possession  of  this  species  is  too  much 
mutilated  to  allow  of  an  accurate  diagnosis  of  its  character.  By 
comparison  with  a  large  number  of  specimens  of  Bascanion  con- 
strictor,  its  distinction  is  sufficiently  evident.  For  the  reasons  given, 
however,  it  will  be  necessary  to  make  the  description  comparative 
with  that  of  B.  constrictor.  The  body  is  stouter.  The  scales  back 
of  the  head  a  good  deal  broader,  while  those  on  the  back  generally 
are  more  elongated  and  less  truncate.  The  head  is  larger  in  all  its 
dimensions.  The  color  appears  to  be  intense  black,  tinged  with  slate 
on  the  belly.  Head  entirely  black,  except  the  end  of  the  lower  jaw, 
which  is  white.  The  specimen  was  collected  in  California  by  Col. 
J.  C.  Fremont,  to  whom  we  dedicate  the  species. 

California.  183+1.  —  17.     55.  12f.       Col.  J.  C.  Fremont. 
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3.  Bascanion  Foxil,  B.  &  G. — Body  and  head  thicker  than  B. 
constrictor.  Tail  shorter.  Scales  broader,  the  two  outer  rows  having  their 
exposed  surface  higher  than  long.  No  adult  procured.  Immature  speci- 
men brownish  olive  tinged  with  blue :  a  series  of  transverse  blotches  on  the 
back.    Sides  spotted. 

This  species  is,  in  all  probability,  the  young  of  one  which  when 
adult  is  entirely  black,  and  as  such  confounded  with  the  true  B.  con- 
stridor.  Its  primary  differences,  when  compared  with  individuals  of 
the  same  size  of  the  latter  species,  are  to  be  seen  in  the  much  greater 
thickness  of  the  head  and  body  and  shorter  tail,  this  accompanied  by 
much  wider  scales  on  the  back  and  abdomen.  The  vertical  plate  is 
rather  broader  behind.  There  are  two  lorals,  one  above  the  other, 
this  probably  not  constant.  The  labials  are  higher.  The  scales  are 
all  broader ;  the  two  exterior  rows  having  their  exposed  parts  higher 
than  long.  The  posterior  part  of  the  body  and  tail  more  truly 
cylindrical  than  on  the  other  species.  Color  above  brownish  olive, 
tinged  with  blue  on  the  sides,  each  scale  with  a  deeper  shade  of 
brown  towards  the  tip.  A  series  of  very  obsolete  darker  transverse 
blotches  along  the  back.  Beneath  greenish  white,  with  darker 
blotches  on  the  sides  of  the  abdomen.  A  specimen  from  Pittsburgh, 
Pa.,  probably  belonging  to  this  species,  has  three  postorbitals  and  a 
single  loral.  ft  has  also  19  dorsal  rows,  but  agrees  in  all  the  other 
characters. 

Grosse  Isle,  Mich.        183+2.  79.  17.     22.  5.  Rev.  Chas.  Fox. 

Pittsburgh,  Pa.  177+1.  85.  19.     15.  3}.    B.  A.  Fahnestock. 


4.  Bascanion  flavlventrls,  B.  &  G.— Above  dark  olive-green, 
beneath  yellow.  Scattered  spots  of  black  on  the  sides  and  beneath.  Head 
across  superciliaries  narrower  than  distance  from  snout  to  end  of  oocipitals- 
Lower  postorbital  in  contact  only  with  the  4th  labial. 

Syn.     Coluber  flaviventrit,  Say,  in  Long's  Exped.  Rock.  Mts.  II,  1823, 185. 


General  characteristics  of  the  head  as  in  Bascanion  constrictor,  the 
differences  being  difficult  to  express  by  description.  Head  narrow, 
elongated.  Greatest  width  .on  superciliaries  less  than  half  the  length 
of  plated  part  of  head.  The  lower  ante  orbital  is  included  between  the 
2d  and  3d  labials,  the  upper  orbital  and  the  eye,  only  touching  the 
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loral  by  one  corner.  Lower  postorbital  in  contact  only  with  the  4th 
labial,  the  5th  scarcely  touching  it  by  its  corner.  The  scales  are 
scarcely  as  much  elongated  as  in  B.  constrictor. 

Above  light  olive-green,  posteriorly  tinged  somewhat  with  reddish. 
Beneath  bright  greenish  yellow,  rather  lighter  on  the  tail,  this  color 
involving  the  lower  half  of  the  labials.  The  skin  between  the  scales, 
but  slightly  extensible,  is  black.  On  the  sides  the  scales  are  ob- 
scurely margined  with  greenish  yellow,  and  many  of  them  have  each 
a  single  spot  of  black,  generally  near  the  tip.  The  abdominal  scu- 
tellae  are  also  sparsely  spotted  in  a  similar  manner.  The  spots  are 
sometimes  wanting. 

A  specimen  from  California  differs  in  having  the  vertical  broader. 

Ikto.Indianolad)    m+1QQ17      35  w     Col.  J.  D.  Graham. 
8an  Antonio.      ) 

"  169+1. 95.  17.    29.  7J.  " 

California.  188+1.  91.  17.     34.  8*.        Dr.  W.  Gambel. 


5.  Bascanlon  vetufitug,  B.  &  G. — Stouter  than  B.  flaviventris. 
Breadth  of  head  across  superciliaries  equal  to  half  the  interval  between  tip 
of  rostral  and  posterior  end  of  occipitals.  Lower  postorbital  in  notch  be- 
tween the  4th  and  5th  labials.     Olive-brown  above,  greenish  white  beneath. 

Head  broader  and  shorter  than  in  B.  flaviventris.  Vertical  rather 
shorter,  broader  behind.  Superciliaries  and  frontals  much  broader. 
Centre  of  eye  scarcely  in  advance  of  the  centre  of  commissure.  Pro 
file  more  rounded  in  front.  Above  olive,  tinged  with  brown;  be- 
neath greenish  white,  no  black  dots  visible.  There  appears  to  be 
little  if  any  black  in  the  skin  between  the  scales,  although  the  basal 
edges  of  the  scales  themselves  are  slightly  tinged. 

San  Jose,  Cal.         171+2.  —  17.  34.  —         Dr.  J.  L.  Le  Conte 

Pugets  Sound.        171+1.  89.  17.  30  J.  8.  (on  dep.)  Expl.  Exped 

"  164+2.  90.  17.  19.    51.  " 

166+3.  79.  17.  29.    7.  " 


u 


Oregon.  165+1.  —  17.     28.  — 


u 
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Genus  MASTICOPHIS,  Baird  &  Girard. 

Gen.  Char.  Similar  in  general  features  to  Bascanion,  but  still 
more  slender  and  elongated.  Tail  very  long.  The  head  is  almost 
as  deep  as  broad,  and  the  vertical  plate  very  narrow  and  long.  The 
most  striking  feature  of  difference  is  seen  in  the  prolongation  upwards 
of  the  5th  posterior  labial  instead  of  the  4th,  to  meet  the  lower  post- 
orbital.  Super ciliaries  very  broad  and  projecting,  more  so  in  pro- 
portion to  the  vertical  than  in  Baseanion.  Rostral  quite  small. 
Eyes  very  large.  Postorbitals  2 ;  lower  resting  on  the  upward  ex- 
tension of  the  5th  labial,  not  touched  by  the  6th.  Anteorbitals  2 ; 
upper  very  large,  lower  very  small,  in  a  notch  between  the  3d  and 
4th  labials.  One  loral  and  two  nasals,  with  the  nostril  intermediate. 
Scales  all  very  smooth.  Dorsal  rows  17  or  15.  Abdominal  scutella 
200-210 ;  posterior  divided.  Subcaudal  95-150,  all  divided.  Ab- 
domen blotched,  seldom  unicolor.  Marking  anteriorly  and  poste- 
riorly apt  to  be  different.  The  true  type  of  this  genus  is  to  be  seen 
in  M.  ornatus,  B.  &  G. 

A.     Dorsal  rows  17.     Tail  i  length  of  body. 


1.  Mastlcophls  flagelllformlg,  B.  &  G.— Color  black  anteriorly, 
lighter  posteriorly.    Scales,  when  lighter,  with  darker  margins. 

Stn.  Anguie  flagelliformis,  Catesb.  Nat.  Hist.  Carol.  II,  1743:  54.  Tab.  lit. 
Coluber  flagellum,  Shaw.  Gen.  Zol.  Ill,  1802.  476. 
Coluber  flagelliformis,  Holbr.  N.  Amer.  Herp.  1, 1886,  107.    PL  xix. 
Peammophia  flageUiformu,  Holbb.  N.  Amer.  Herp.  2d  ed.  Ill,  1842, 11. 
PI.  ii. 
Coach-whip  Snake,  Babtb.  Trav.in  Carol.,  Georgia,  and  Florida,  1791, 219. 

Vertical  plate  wide  in  front,  rapidly  tapering,  until  at  the  anterior 
third  it  is  less  than  half  as  wide  as  in  front,  thence  the  sides  are 
parallel,  acutely  pointed  behind.  Superciliaries  very  broad,  pro- 
jecting. Occipitals  as  long  as  the  vertical.  Postfrontals  large, 
anterior  smaller.    Eye  large,  its  centre  considerably  in  advance  (i 
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the  middle  of  the  commissure;  and  over  the  junction  of  the  4th  and 
5th  labials.  Upper  orbital  very  large,  extending  far  forwards  above, 
its  upper  angle  reaching  the  angle  of  the  vertical.  Loral  rather 
large,  higher  than  long.  Nasals  moderate.  Upper  labials  8 ;  the 
6th  subtriangular,  and  smaller;  the  7th  and  8  th  largest  of  all,  elon- 
gated, equal.    Lower  labials  9,  the  5th  largest. 

Body  very  slender  and  attenuated.  Dorsal  rows  of  scales  17,  all 
smooth,  elongated,  even  the  exterior  row  longer  than  broad. 

Color  anteriorly,  above  and  on  the  sides  black,  this  distinct  for 
one-fourth  of  the  length,  fading  gradually  into  brown,  which  be- 
comes lighter  and  lighter  towards  the  tail.  Behind  the  black  portion, 
the  scales  above  are  brownish  yellow  at  their  basal  margin,  the  rest 
of  the  scale  more  or  less  mottled  with  the  different  shades  of  brown. 
The  darkest  tint  is  usually  seen  near  the  tip  of  the  scales,  this  on 
the  tail  forming  a  distinct  margin.  Beneath,  the  color  is  yellowish 
white,  on  the  anterior  fifth  so  much  blotched  with  purplish  brown  as 
to  be  nearly  uniform,  posterior  to  which  it  disappears  almost  en- 
tirely, being  represented  only  by  occasional  dashes.  The  ends  of 
each  scutella,  however,  on  their  margins,  exhibit  the  reddish  brown 
blotches,  and  are  colored  much  like  the  sides  of  the  body  at  that 
place.  The  centres  of  all  the  plates  beneath  and  on  the  sides  of  the 
head  are  yellow.  Anteorbital  mostly  yellow. 
S.  Carolina.  202+2.  96.  17.    44.  10}.     Dr.  W.  J.  Burnett. 

2.  IHasticopliiS  flavigularls,  B.  &  G.— Light  dull  yellow,  tinged 
with  brown  above.  Beneath,  two  longitudinal  series  of  blotches  distinct  an- 
teriorly. In  alcohol,  and  especially  when  the  epidermis  is  removed,  the 
whole  animal  appears  of  a  soiled  white. 

8yn.  Psammophis  flavigularis,  Hallow.  Proc.  Acad.  Nat.  8c.  Philad.  VI, 
1862, 178. 

Size  very  large.  Vertical  plate  broad  before,  tapering  to  the  middle, 
where  it  is  about  half  as  wide  as  anteriorly,  thence  it  runs  nearly 
parallel.  Vertical  rather  shorter  than  occipitals.  Greatest  breadth 
across  superciliaries  less  than  half  the  length  of  the  portion  covered 
by  plates.  Occipitals  moderate.  Centre  of  eye  considerably  an- 
terior to  the  centre  of  commissure ;  over  the  junction  of  the  4th  and 
5th  labials.  Labials  8  above,  increasing  in  size  to  the  5th,  which  is 
elongated  vertically,  the  7th  elongate  and  largest.  The  5th  forms 
port  of  the  inferior  and  posterior  wall  of  the  orbit,  as  in  all  the  species 
of  the  genus,  resting  above  against  the  lower  postorbital,  with  which 
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the  6th  labial  is  not  in  contact.  Dorsal  scales  broader  than  in  Bat- 
canion  constrictor,  their  sides  perfectly  straight,  slightly  truncate, 
with  the  corners  rounded.  Exterior  row  largest,  rest  gradually  di- 
minishing.    Scales  on  the  tail  widely  truncate. 

The  general  color,  both  above  and  below,  may  be  described  as  a 
dull  straw-yellow,  tinged  with  light  olivaceous  brown  above.  This 
latter  tint  exists  in  the  form  of  a  shading  on  the  centres  and  towards 
the  tips  of  the  scales,  leaving  the  bases  yellowish.  The  proportion 
of  brown  increases  towards  the  back,  and  in  older  specimens  some- 
times suppresses  the  yellow.  In  all  instances  a  darker  shade  is  seen 
towards  the  tip  of  each  scale.  The  skin  between  the  scales  is  yel- 
lowish. The  scutcllse  anteriorly  exhibit  each  two  rather  large  brown- 
ish blotches,  one  on  each  side  of  the  median  line,  constituting  two 
rows  on  the  abdomen,  which  fade  out  posteriorly.  Sometimes  the 
series  are  not  discernible,  the  blotches  spreading  so  as  to  constitute 
a  dark  shade  to  the  margins  and  exterior  edges  of  the  scutelke.  The 
posterior  portions  of  the  plates  under,  and  on  the  sides  of  the  head, 
are  similarly  blotched ;  the  same  tendency  being  observable  on  the 
posterior  edges  of  the  plates  on  the  top  of  the  head,  by  the  deeper 
shade  of  the  olivaceous  brown  there  prevalent.     Anteorbitals  yellow. 

Betw.  ton  Antonio  J  g_  m  n  ^  ^  j  p  g^^ 

cf  M  Paso.       ) 

"  196+1.  100.  17.  65*.  15*.  " 

NewBraunfch,Tex.  19S+2.  91.    17.  69  J.  15  J.       F.  Lindheimer. 

RedRiver.Ark.  t   191+2.-     17.     57J.  -       {  ^*  "T7* 

C     McCleilan. 

In  smaller  specimens  the  blotching  beneath  is  rather  more  de- 
cided. In  addition  to  the  colors  described,  the  back  is  crossed  by 
indistinct  bars  of  darker,  eight  or  nine  scales  wide  and  half  a  scale 
long.  This  color  is  also  seen  on  the  skin  between  the  scales  under 
the  dark  bars,  where  the  bases  of  the  scales  themselves  are  darker 
instead  of  light.  There  is  a  tendency  towards  stripes  on  the  side: 
first  one  of  light  brown,  on  the  outer  edge  of  the  abdomen ;  then  an 
interrupted  yellow  one  at  the  junction  of  the  abdominal  scutellae  and 
outer  scales ;  then  brown  again  through  the  centres  of  the  rows. 
This,  however,  is  not  very  conspicuous.  Sometimes  the  dark  shades 
on  the  sides  are  tinged  with  reddish.  The  obsolete  transverse  bars 
are  seen  at  intervals  of  one  or  two  scales. 
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&**}    197+2-96'    17'    41}.  10.  Col.  J. D.Graham. 


Beiw.  Indianola  dc 

San  Antonio. 

Indianola.  194+2.110.17.     40.    10*.  " 

"  197+2.110.17.    34}.  9.  " 


A  specimen  from  Fort  Webster  or  Copper  Mines  shows  the  stripes 
on  the  sides  much  more  distinctly,  running  through  all  the  dorsal 
rows  anteriorly,  and  crossed  by  the  indistinct  bars  already  referred 
to.  The  contrast  between  the  dark  chestnut-brown  spots  on  each 
side,  and  its  deeper  centre,  with  the  clear  yellow  of  the  edges,  is  very 
distinct.  Beneath  yellow,  with  the  blotches  reduced  to  mere  dull 
tpots. 

Santa  Rita  del  Cobre  211+2.101.17.  39  J.  10  f.  Col.  J.  D.Graham. ' 


3.  M astleopllls  mormon,  B.  &  G. — Head  rather  short.  Vertical 
plate  with  anterior  and  posterior  ends  nearly  equal,  concave  between.  Pale 
yellowish  red,  tinged  with  gray  anteriorly.  A  series  of  transverse  blotches 
across  the  back. 

Stn.  Coluber  mormon,  B.  &  G.  Reptiles  in  Stantbury's  Expl.  of  Valley  of 
Great  Salt  Lake,  1852,  351. 


«•  •«- 


The  only  specimen  of  this  species  in  our  possession  is  immature. 
Although  belonging  to  a  different  genus,  it  is  somewhat  similar  to  the 
young  of  B.  constrictor,  though  lighter.  The  occipitals  and  commis- 
sure of  the  mouth  are,  however,  much  shorter,  the  vertical  and  oc- 
cipital nearly  equal  in  length.  Vertical,  with  the  sides  concave; 
dimensions  anteriorly  and  posteriorly  nearly  equal.  Scales  not  quite 
so  broad  as  in  Bascanion  Foocii,  though  broader  than  in  B.  con- 
strictor, especially  on  the  anterior  row.  Above  pale  yellowish  red, 
more  grayish  anteriorly.  A  series  of  transverse  blotches  from  head 
to  tail,  as  in  Bascanion  constrictor,  though  rather  less  distinct.  Be- 
neath yellowish,  unspotted  except  on  the  outer  edges.  Stouter  in 
its  dimensions  than  the  young  of  Bascanion  constrictor. 

Owing  to  the  immaturity  of  the  specimen,  we  have  felt  in  doubt 
whether  it  should  be  referred  to  Bascanion  or  to  Masticophis.     The 
fact  of  the  5th  labial  being  in  contact  with  the  lower  postorbital  has 
rather  decided  us  in  favor  of  the  latter. 
Great  SaltLake,  Utah.  178+1. 100. 17.  13|.  3  J.  Capt.H.Stansbury. 
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B.     Dorsal  rows  15.     Tail  about  J  the  total  length. 

4.  Ma§tlcoplil8  or  n  at  US,  B.  &  G. — Excessively  elongated.  Above 
very  deep  purple,  brighter  on  the  sides.  Beneath  mottled.  A  yellow  stripe 
on  each  side  of  the  abdomen,  and  two  pairs  of  short  yellow  stripes,  one  be- 
hind the  other,  on  the  anterior  part  of  the  body,  and  in  the  4th  dorsal  rows. 

In  this  form  the  peculiar  characters  are  carried  to  their  maximum 
of  development,  and  the  species  should  be  considered  as  the  true 
type  of  the  genus.  The  head  is  narrow,  much  elongated,  and  rather 
depressed ;  being  considerably  less  arched  than  in  M.  flageUiformu. 
The  vertical  is  very  much  elongated,  a  little  shorter  than  the  oo- 
.cipital.  The  muzzle  is  rather  broad  anteriorly,  owing  to  the  greater 
than  usual  development  of  the  anterior  frontals.  The  centre  of  the 
eye  is  considerably  in  advance  of  the  commissural  line,  and  behind 
the  junction  of  the  fourth  and  fifth  labial.  The  upper  ante- 
orbital  is  very  large,  the  lower  still  smaller  than  in  the  other  species; 
in  one  specimen  it  is  wanting.  The  sixth  labial  scarcely  touohes  the 
postorbital ;  in  one  specimen  being  separated  by  a  small  plate.  The 
loral  is  elongated,  lower  than  in  M.  flagdliformU.  Labials  8  above, 
penultimate  largest;  9  or  10  below,  the  fifth  largest.  Rostral  broader 
than  high,  the  reverse  being  the  case  in  M.  flageMiformis.  Dorsal 
rows  of  scales  15.  The  scales  are  broad,  very  large,  thin,  and  per- 
fectly smooth.  The  edges  are  nearly  straight,  tip  truncated  and 
rounded  off.     They  are  decidedly  broader  than  in  M.  flageUiformU. 

General  color  above  dark  purple,  becoming  almost  black  towards 
the  back,  brighter  on  the  sides.  The  colors  are  deeper  towards  the 
head.  Skin  between  the  scales  dark.  Beneath  yellowish,  blotched 
with  black.  Anteriorly  the  blotches  are  in  the  form  of  two  quite 
contiguous  rows  of  broad  mottled  spots,  which  become  broken  pos- 
teriorly, and  overspread  the  abdomen.  Anteriorly  these  are  dark 
brown,  posteriorly  they  are  lighter,  and  tinged  with  red.  The  tail 
is  immaculated,  reddish  white.  A  distinct  yellow  line  is  seen  along 
the  outer  edge  of  the-scutellsB  involving  the  lower  edge  of  the  ex- 
terior row  of  scales,  and  through  the  five  exterior  rows  of  purplish 
scales  run  stripes  of  darker ;  the  bases  of  the  scales  being  yellow. 
A  V3ry  striking  mark  is  to  be  seen  in  two  pairs  of  short  yellow  stripes 
on  each  side,  one  pair  commencing  opposite  to  the  10th  scutella,  and 
running  back  about  six  scales ;  the  second  about  opposite  the  29th 
scutella,  and  running  back  about  10  or  12  scales.    The  mark  is  on 
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the  fourth  row  and  adjacent  edges  of  the  3d  and  5th.  It  is  not 
entirely  yellow,  but  has  a  light  reddish  stripe  through  its  centre. 
There  are  faint  indications  of  a  repetition  of  these  marks  of  similar 
character  farther  behind,  but  the  specimens  do  not  show  them 
distinctly. 

Betw.Indianola  J  203+2  m  15      65}  22      Col  j  D  Graham. 
&  El  Faso.       ) 

"  204+2.  152.  15.    65.    22.  " 


5*  Mastlcophfts  taeniatus,  B.  &  G. — A  broad  brown  dorsal  stripe 
margined  by  a  darker  line.  The  four  outer  rows  of  scales  on  each  side 
yellow,  with  a  dark  line  through  the  centre  of  each.  A  dark  line  along  the 
edge  of  the  abdomen,  making  six  dark  lines  on  each  side.    Beneath  yellowish. 

Stn.  Leptophis  taeniata,  Hallow.  Proc.  Acad.  Nat.  Sc.  Philad.  VI,  1852, 
181. 

Owing  to  the  mutilation  of  the  head  of  the  single  specimen  in  our 
possession,  it  is  impossible  to  describe  this  with  any  degree  of  accu- 
racy ;  in  its  general  relations,  however,  it  has  the  plates  much  as  in 
the  preceding  species. 

A  longitudinal  dorsal  band,  six  and  two  half-scales  wide,  olive- 
brown,  each  scale  with  a  rather  deeper  spot  in  the  centre ;  the  four 
and  a  half  scales  on  each  side  of  this  band  yellow,  each  row  with 
a  narrow  brown  stripe  through  its  centre,  fading  out  in  the  tail. 
There  are  thus  five  dark  stripes  on  each  side,  the  fifth  above  margin- 
ing the  dorsal  band.  Of  these  stripes,  the  1st  and  3d  are  narrow, 
each  showing  a  stripe  of  yellow  of  the  same  size  on  each  side  of  it ; 
the  2d  and  3d  are  closer  to  each  other  and  broader.  Beneath  yel- 
lowish, with  a  distinct  dark  stripe  on  each  side,  just  within  the  external 
row  of  dorsal  scales.  The  scutellse  otherwise  immaculated,  except  a 
few  scattered  dots  towards  the  head,  exhibiting  a  tendency  to  ar- 
rangement in  two  rows.     Extreme  bases  of  all  the  scales  black. 

California.  209+2.  157.  15.    48}.  14.       Dr.  W.  Gambel. 
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Genus  SALVADORA,  Baird  &  Girard. 

Gen.  Char.  Head  elliptical,  detached  from  the  body  by  a  con- 
tracted neck.  Snout  protruding.  Cephalic  plates  normal.  Edges 
of  rostral  free.  Two  nasals.  One  loral.  Two,  occasionally  three 
anteorbitals  and  two  postorbitals.  Temporal  shields  small,  scalelike. 
Eyes  quite  large.  Two  pairs  of  mental  scutellss.  Tail  slender. 
Body  covered  with  smooth  scales.  Postabdominal  scutella  bifid. 
Subcaudal  all  bifid.     Color  diversified,  in  longitudinal  bands. 


Salvadora  Grahamlae,  B.  &  G. — A  dorsal  ochraceous  band  or 
vitta,  on  each  side  of  which  a  black  one  of  the  same  'width.  Flanks  yellow- 
ish green.    Abdomen  uniform  dull  yellow.    Dorsal  scales  in  17  rows. 

Head  conical,  rostral  plate  very  prominent,  with  edges  free,  ap- 
pearing as  if  fastened  on  the  outside  of  the  snout  after  all  the  others 
had  taken  their  place.  Prefrontals  proportionally  large,  forming  the 
upper  edge  of  the  nostrils,  and  widely  separated,  for  the  two  anterior 
thirds  of  their  length,  by  the  rostral.  Postfrontals  but  slightly 
larger  than  the  prefrontals,  like  the  latter,  subrounded,  longitudi- 
nally narrow,  transversely  elongated,  and  produced  slightly  between 
the  postnasal  and  the  loral,  on  the  sides  of  the  head.  Vertical  sub- 
pentagonal,  much  elongated,  tapering  posteriorly  without  being 
pointed.  Occipitals  elongated,  posteriorly  truncated,  sides  rounded. 
Prenasal  larger,  subtrapezoidal ;  postnasal  subquadrangular ;  nostril 
situated  at  the  anteroposterior  angle  of  the  postnasal.  Loral  sub- 
triangular,  base  in  an  horizontal  line  with  the  head ;  apex  upwards 
produced  between  the  postfrontal  and  the  upper  anteorbital.  Upper 
ante  orbital  large,  angular,  produced  to  the  upper  surface  of  the  head 
between  the  superciliaries  and  postfrontals.  Inferior  anteorbitals 
small  and  quadrangular,  lowest  situated  on  the  commissure  between 
the  4th  and  5th  labials.  Postorbitals  angular,  equal  in  size.  Two 
pretemporals,  shields  somewhat  larger  than  rest,  which  are  scarcely 
larger  than  the  scales.     Mouth  deeply  cleft,  undulating.     Upper 
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labials  9;  7th  largest,  the  4  anterior  ones  comparatively  small. 
Lower  labials  not  conspicuous,  10  in  number,  5th  largest,  the  three 
posterior  ones  scarcely  to  be  distinguished  from  the  scales.  Posterior 
pair  of  mental  scutellae  much  smaller  than  the  anterior,  extending  to 
the  middle  of  the  fifth  inferior  labial. 

Body  subcylindrical,  elongated,  tail  subconical,  tapering,  forming 
about  the  i  of  the  total  length.  Scales  elliptical,  disposed  in  17 
rows ;  outer  row  somewhat  broader,  the  rest  slightly  diminishing  to- 
wards the  dorsal  region. 

Surface  of  head  brown.  An  ochraceous  vitta  extends  from  the 
occiput  to  near  the  end  of  the  tail,  embracing  anteriorly  three  rows 
of  scales,  and  posteriorly  one  row,  and  two  adjoining  halves  to  oppo- 
site the  anus ;  on  the  tail  it  covers  two  half  scales.  On  each  side  of 
this  a  black  vitta  runs  parallel,  and  covers  the  same  number  of  scales 
anteriorly  and  posteriorly,  except  on  the  tail,  where  it  is  narrower, 
and  embraces  only  half  a  scale.  The  anteroinferior  margin  of  the 
scales  in  the  black  vitta  is  yellowish  green.  The  remaining  portion 
of  the  flanks,  embracing  four  rows  of  scales,  and  the  extremities  of 
the  scutellae,  is  uniform  yellowish  green,  with  the  bases  of  the  scales 
blackish,  as  is  also  the  skin.     The  abdomen  is  uniform  dull  yellow. 

Sonera,  Mex.  180+1.  97.  17.     28  J.  7  J.    Col.  J.  D.  Graham. 
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Genus  LEPTOPHIS,  Bell. 

Gen.  Char.  Head  conical,  very  much  swollen  on  the  temporal 
region,  separated  from  the  body  by  a  very  small  neck,  and  tapering 
considerably  on  the  snout,  which  is  protruding.  Cephalic  plates 
normal.  One  nasal  plate.  One  loral.  One  anteorbital  and  two 
postorbitals.  Eyes  large.  Cleft  of  mouth  deep  and  curved.  Tail 
slender  and  very  long,  forming  more  than  J  of  the  total  length. 
Scales  in  17  rows,  carinated,  except  the  first  and  second  rows,  which 
are  smooth.  Postabdominal  scutellae  bifid.  Subcaudal  all  bifid. 
Unicolor. 

Syn.    Leptophis,  Bell,  in  Zool.  Journ.  II,  1826, 328. 


1.  Leptoplils  sestlvug,  Holbb. — Body  reddish  green  above;  yel- 
lowish white  beneath.    Dorsal  scales  in  17  rows. 

Syn.  Coluber  aestiviu,  Linn.  Syst.  Nat.  1, 1766,  387.— Gm.  Linn,  Syst  Nat 
ed.  xiii,  I,  iii,  1788,  1114.—  Haul.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827, 
857;  and  Med.  &  Phys.  Res.  1835,  121. 

Leplophii  axtivus,  Bell,  Zool.  Journ.  II,  1826,  829. — Holbb.  N.  Amer. 
Herp.  Ill,  1842,  17.     PL  iii. 

Anguia  viridu,  Catesb.  Nat.  Hist  Carol.  II,  1748,  57.     PI.  lvii. 

Green  Snake,  Bartr.  Trav.  in  Carol.,  Geo.  and  Flo.,  1791,  16. 

Head  regularly  ovoid al.  Vertical  plate  elongated,  subpentagonal, 
diminishing  posteriorly,  though  not  acute.  Occipitals  elongated, 
tapering  posteriorly,  and  subtruncated.  Frontals  subrounded;  pre- 
frontals smaller  than  postfrontals  by  about  one-fourth.  Rostral 
rounded,  broader  than  high.  Nostril  in  the  middle  of  the  nasal. 
Loral  sub  trapezoidal.  Anteorbital  angular,  much  broader  above 
'  than  below.  Postorbitals  subangular,  lower  one  the  smallest.  Su- 
perciliary well  developed,  irregularly  oblong.  A  large  pretemporal 
shield,  and  three  or  four  smaller  ones.  Upper  labials  7 ;  6th  slightly 
the  largest.  Lower  labials  8;  5th  the  largest.  Posterior  mental 
scutellae  slender  and  elongated,  extending  beyond  the  5th  lower  labial. 
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Scales  subelliptically  elongated,  strongly  carinated  except  the  outer 
row,  which  is  perfectly  smooth,  and  the  2d  row,  which  is  but  slightly 
carinated.  These  two  external  rows  are  broader  than  the  rest,  espe- 
cially the  outermost. 


Anderson,  S.  C. 

157+1.  130.  17. 

25}.  9|. 

Miss  C.  Paine. 

« 

154+1.  134.  17. 

24.    9f. 

u 

Kemper  Co.,  Miss. 

154+1.  128. 17. 

27f .  10}. 

D.  C.  Lloyd. 

u 

154+1.  129.  17. 

25.    10. 

a 

Virginia. 

154+1.  126.  17. 

33i.  8|. 

• 

Anne  Ar.  Co.,  Md. 

155+1.  135.  17. 

21}.  8}. 

J.  H.  Clark. 

%•  LeptophlS  m^falls,  B.  &  G.— Reddish  green  abore,  yellowish 
white  beneath.  Body  proportionally  stouter  and  tail  shorter  than  in  L. 
<Btivu3.  Snout  and  whole  head,  including  Tertical,  longer  than  in  latter 
species.    Dorsal  scales  in  17  rows. 

Head  more  pointed,  broader  on  the  temporal  region,  and  more 
tapering  on  the  snout  than  in  L.  cestivus.  Vertical  plate  subhexa- 
gonal,  broader,  and  postfrontals  proportionally  larger  in  comparison 
with  the  prefrontals,  than  in  L.  cestivus.  Occipitals  maintaining 
more  their  width  posteriorly,  obtuse-angled  behind.  Nasal  more 
elongated ;  loral  smaller,  and  longer  than  high.  Two  large  temporal 
shields  and  a  few  small  ones  behind.  Scales  strongly  carinated,  ex- 
cept the  outer  row  which  is  perfectly  smooth,  and  the  second  row, 
which  is  but  slightly  carinated.  The  scales  of  both  of  these  rows 
are  broader  than  the  rest. 

Indianola,  Tex.        163+1.111.17.     29  j.  10.   Col.  J.  D.  Graham. 
"  156+1.  113.  17.     281.  10}.  " 

Red  River,  Ark.       163+1.  111.  17.     28}.  9}.      •[  C^'^CJ& 

C     McClellan. 

NewBraunfels,Tex.  154+1.  115.  17.     23J.  8}.         F.  Lindheimer. 
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Genus  CHLOROSOHIA,  Wagl. 

Gen.  Char.  Head  elongated,  ovoidal,  separated  from  the  body 
by  a  slender  neck.  Snout  protruding.  Cephalic  plates  normal.  One 
nasal  plate,  with  the  nostril  in  the  centre.  One  loral.  One  ante- 
orbital;  two  postorbitals.  Eyes  very  large.  Mouth  deeply  cleft. 
Tail  slender,  between  J  and  i  of  total  length.  Scales  all  perfectly 
smooth.  Postabdominal  scutella  bifid.  Subcaudal  all  bifid.  TJni- 
color. 

Syn.     Chhrosomaj  Wagl.  Nat.  Syst.  der  Amph.  1830,  185. 


Chlorosoma  vernalls,  B.  &  G. — Uniform  green,  darker  above, 
lighter  beneath.     Dorsal  scales  in  15  rows. 

Syw.  Coluber  vernalis,  Dekat,  Mss. — Harl.  Journ.  Acad.  Nat.  Sc.  Philad. 
V,  1827,  361 ;  and  Med.  &  Phys.  Res.  1835, 124.— Storer,  Rep.  Rept  Mass. 
1839,  224.— Holbr.  N.  Amer.  Herp.  Ill,  1842,  79.  PI.  xvii.— Dekat,  N. 
York  Fauna.  Rept.  1842,  40.  PL  xi,  fig.  22.— Thomps.  Hist,  of  Verm. 
1842,  117. 

Green  Snake. 

Head  proportionally  long,  ovoidal,  slightly  swollen  on  the  tem- 
poral region.  Snout  rounded  and  projecting  considerably  over  the 
lower  jaw.  The  rostral  plate  shows  but  little  from  above.  Outlines 
of  frontals  rounded,  prefrontals  proportionally  large,  and  more  than 
half  the  size  of  the  postfrontals.  Vertical  hexagonal,  elongated, 
posteriorly  more  tapering  than  anteriorly;  sides  slightly  concave. 
Occipital 8  large,  subangular.  Superciliaries  quite  large,  broader  pos- 
teriorly than  anteriorly.  Postorbitals  two,  subquadrangular ;  lower 
one  resting  on  the  commissure  of  the  4th  and  5th  upper  labials. 
Anteorbital  angular  above,  rounded  below,  with  anterior  margin  con- 
vex. Loral  angular,  longer  than  high,  and  proportionally  well  de- 
veloped. Nasal  elliptically  elongated,  with  nostril  in  the  middle. 
Three  temporal  shields,  well  developed;  anterior  one  elongated, 
largest.     Cleft  of  mouth  curved  or  undulated.     Upper  labials  7; 
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4th  largest;  5th  and  6th  nearly  equal  to  the  4th;  3d  and  4th  be- 
neath the  eye,  forming  the  inferior  part  of  the  orbit.  Lower  labials 
8;  5th  largest;  the  three  anterior  and  three  posterior  ones  quite 
small.  Posterior  pair  of  mental  scutell®  longer  and  slenderer  than 
the  anterior  pair,  extending  much  beyond  the  5th  lower  labial. 

Body  elongated,  subcylindrical,  a  little  deeper  than  broad,  covered 
with  smooth  subhexagonal  or  subelliptical  scales,  constituting  15 
longitudinal  rows,  the  outer  row  broader  than  the  rest,  which  di- 
minish towards  the  middle  line  of  the  back.  The  tail  is  very  much 
tapering,  pointed,  and  forming  about  J  or  J  of  the  total  length 
Dark  green  above,  lighter  on  the  flanks ;  yellowish  white  beneath. 


Westport,  N.  Y  ? 

138+1. 

79.  15. 

18.    5i. 

S.  F.  Baird 

a 

137+1. 

74.  15. 

17.    5. 

« 

u 

132+1. 

94.  15. 

17}.  61. 

ti 

Lebanon  Sp.,  N.  Y. 

— 

—  15. 

15.    5}. 

Wm.  B.  Parker. 

u 

— 

—  15. 

15.    6. 

a 

Carlisle,  Pa. 

130+2. 

92.  15. 

181.  6J. 

S.  F.  Baird. 

a 

130+1. 

—  15. 

11}.  4. 

u 

Macine,  Wise. 

128+1. 

85.  15. 

12}.  4}. 

Dr.  P.  R.  Hoy. 

Portland,  Me. 

— 

—  15. 

19}.  5}. 

Prof.  Caldwell. 

(t 

— 

—  15. 

18.    5}. 

a 

Cambridge,  Mass. 

138+1. 

79.  15. 

18f  5}. 

J.  H.  Richard 

a 

— 

—  15. 

6§.1|. 

C.  Girard 

?  ?  Mississippi. 

138+1. 

69.  15. 

20}.— 

Dr.  B.  F.  Shumard 
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Genus  C  O  H"  T I  A,  Baird  &  Gibard. 

Gen.  Char.  Head  ovoidal,  and  with  the  body  much  depressed, 
rather  short,  with  the  snout  truncated.  Cephalic  plates  normal. 
One  nasal.  Nostril  in  its  middle.  One  loral.  One  anterior  and 
one  postorbital.  Eye  small.  Mouth  moderately  cleft.  Scales  smooth. 
Postabdominal  scutella  bifid.     Subcaudal  all  divided. 


Contla  mitts,  B.  &  G. — Deep  chestnut-brown  above,  with  two  longi- 
tudinal light  bands,  one  on  each  side  of  the  back,  below  whioh  is  a  aeries  of 
black  dots.  Scales  minutely  dotted  with  black.  Anterior  half  of  the  scu- 
telto  black ;  posterior  half  light  yellow.     Dorsal  scales  in  15  rows. 


Head  almost  as  deep  as  the  body,  snout  protruding  over  the  lower 
jaw,  and  obliquely  truncated.  Vertical  plate  hexagonal,  sides 
nearly  parallel,  posteriorly  very  acute.  Occipitals  elongated,  trun- 
cated posteriorly,  slightly  convex  exteriorly.  Postfrontals  large 
and  angular.  Prefrontals  subangular,  much  smaller.  Rostral  well 
developed,  broad,  but  slightly  produced  between  the  prefrontals. 
Nasal  quadrangular,  longer  than  high,  with  nostril  in  the  middle,  a 
little  nearer  the  anterior  than  posterior  edge  of  the  plate.  Loral 
elongated  and  quadrangular,  situated  above  the  2d  labial.  Ante- 
orbital  angular  and  elevated,  situated  above  the  3d  labial.  Post- 
orbital  angular,  larger  than  the  anteorbital,  situated  above  the 
commissure  between  the  4th  and  5th  labials.  Superciliaries  propor- 
tionally small  and  oblong.  A  large  and  angular  elongated  temporal 
shield.  Upper  labials  7 ;  anterior  and  posterior  ones  smaller ;  3d 
and  4th  beneath  the  eye ;  lower  labials  7,  4th  largest.  Posterior 
pair  of  mental  scutellae  very  small.  Two  scutellse  on  each  side, 
along  the  5th,  6th,  and  7th  infralabials. 

Body  slender,  subcylindrical,  broader  than  deep.  Scales  propor- 
tionally large,  subelliptical,  posteriorly  rounded  or  subtruncated. 
Those  of  the  exterior  row  conspicuously  broader.  Tail  short,  coni- 
cal, and  tapering. 


CONTIA.  Ill 

The  lighter  bands  of  the  back  cover  the  4th  exterior  row  of  dorsal 
scales ;  the  series  of  black  dots  is  immediately  beneath  on  the  3d  row 
of  scales.     Tip  of  scales  of  exterior  row  black.     Head  above  black- 

■ 

ish  brown,  beneath  mottled  with  black,  on  a  yellowish  green  ground. 
The  abdomen  is  regularly  and  transversely  barred  with  black  and 
light  yellow. 

San  Jose,  Col.  167+1.  31.  15.  12|.  1^.  Dr.  John  L.  Leconte. 
California.  —       —  —     4.      j.    (on  dep.)  Expl.  Exped. 

Oregon,  154+1.35.15.     8.      1TV   Dr.  AveryJ.Skilton. 
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Genus  DIADOPHIS,  Baird  &  Girard. 

Gen.  Char.  Head  subelliptical,  elongated,  depressed,  distinct 
from  the  body.  Cephalic  plates  normal.  Two  postorbitals,  and  two 
anteorbitals.  A  well-developed  loral.  Two  nasals ;  nostril  between. 
Eyes  large.  Mouth  deeply  cleft.  Body  slender,  subcy lindrical ; 
tail  tapering.  Scales  smooth,  disposed  in  15  or  17  rows.  Postab- 
dominal  scutella  bifid.  Subcaudal  all  divided.  Unicolor  above,  and 
generally  with  a  light  ring  on  the  occipital  region.  Abdomen  lighter, 
unicolor,  or  punctate. 

A.  An  occipital  ring.  Eye  above  the  4:th  and  bth  upper  labial*. 
Dorsal  scales  in  15  rows. 

1.  IMadophis  pun  c  tat  us,  8.  &  G.—  A  yellowish  white  occipital 
ring.  Body  bluish  black  above ;  yellowish  orange  beneath,  with  a  medial 
series  of  spots,  sometimes  absent.  Tail  beneath  unicolor.  Dorsal  scales  in 
15  rows. 

Stn.  Coluber  punctata*,  Linn.  Syst.  Nat.  I,  1776,  376. — Gm.  Linn.  Syst 
Nat.  ed.  xiii,  I,  iii,  1788,  1089.— Habl.  Journ.  Acad.  Nat  8c.  Philad.  V, 
1827,  854;  and  Med.  &  Phys.  Res.  1835,  117.— Stobsb,  Rep.  Rept.  Mass- 
1839,  226.— Holbb.  N.  Amer.  Herp.  2d  ed.  Ill,  1842,  81.    PI.  xviiL 

Spilctes  punclalus,  Swains.  Nat.  Hist,  of  Fish.  Amph.  &  Rept.  II,  1839,  364 

Calamaria  punctata,  Schl.  Ebb.  Phys.  Serp.  Part  descr.  1837,  89. 

Ring-necked  Snake. 

Head  very  much  depressed,  flattened  above ;  snout  rounded,  and 
overlapping  the  lower  jaw.  Vertical  plate  subpentagonal,  tapering 
backwards,  posteriorly  acute.  Occipitals  large,  elongated,  subangu- 
lar.  Prefrontals  irregularly  rounded,  posterior  pair  twice  the  size  of 
the  anterior.  Rostral  broad,  but  low.  Nasal  plates  large,  nostril 
intermediate.  Loral  quadrilateral.  Two  anteorbitals,  inferior  one 
narrow  and  the  smaller.  Superciliary  well  developed,  broader  pos- 
teriorly than  anteriorly.  Two  postorbitals,  inferior  one  very  small, 
situated  above  the  junction  of  the  5th  and  6th  upper  labials.  Tem- 
poral shields  conspicuous,  anterior  one  larger  and  elongated.    Upper 
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labials  8 ;  7th  the  largest,  4th  and  5th  forming  the  lower  part  of 
the  orbit.  Lower  labials  8;  5th  the  largest.  Two  pairs  of  meutal 
scutellee,  extremity  of  the  posterior  pair  extending  beyond  the  5th 
lower  labial. 

Body  slender,  subcylindrical ;  tail  tapering.  Scales  subelliptical ; 
outer  row  but  slightly  larger.  Occipital  ring  of  the  width  of  two 
scales,  sometimes  narrower.  Upper  labials  yellowish,  like  the  lower 
jaw  and  inferior  surface  of  bead  and  abdomen.  A  series  of  dark  sub- 
triangular  spots  along  the  lateral  margins  of  the  scutella?,  and  in  con- 
tact with  the  dark  color  of  the  flanks.  Abdomen  either  unicolor  or 
provided  with  scries  of  similar  dark  spots  along  its  middle  region,  from 
the  anterior  third  of  the  body  to  near  the  anus.  The  spots  some- 
times elongate  transversely  in  the  shape  of  bars  across  the  abdomen. 


Carlisle,  Pa. 

148+1.  53.  15. 

13$.  3. 

S.  F.  Baird. 

tt 

158+1.  50.  15. 

13.    2f. 

it 

it 

158+1.  52.  15. 

14.    3. 

a 

a 

148+1.  44.  15. 

n*.  2i. 

u 

Fozburg,  Pa. 

161+1.  56.  15. 

14*.  3f. 

tt 

Pittsburgh,  Pa. 

159+1.  50.  15. 

15§.  3*. 

a 

French  Creek,  Pa. 

157+2.  36.  15. 

13*.  2*. 

tt 

Lebanon  Sp.,  JV.  Y. 

—       —  15. 

5.      1J. 

Wm.  B.  Parker. 

Georgia. 

141+1.  48.  15. 

10*.  2f. 

Maj 

.  J.  Le  Conte. 

Riccboro,  Ga. 

145+1.  36.  15. 

10.    1}. 

Dr. 

W.  L.  Jones. 

A  specimen  from  Anderson,  S.  C,  exhibits  a  somewhat  slenderer 
head,  and  a  narrower  and  more  elongated  vertical  plate. 

Anderson,  S.  C.        155+1.  44.  15.     14*.  2}.  Miss  C  Paine. 

Another  very  young  specimen  from  Mississippi  has  a  shorter  head, 
and  a  vertical  plate  proportionally  much  broader  and  shorter. 

Mississippi.  —       —  15.     5.       1*.    Dr.  B.  F.  Shumard. 


B.  An  occipital  ring.  Eye  above  the  3d  and  4th  labials.  Dor- 
sal scales  in  15  rows. 

2.  IMadophlS  amablllg,  B.  &  G.— Body  above  deep  blackish 
brown ;  beneath  yellowish  white,  with  crowded  small  black  spots.  Occipital 
ring  narrow.     Dorsal  scales  in  15  rows. 

Head,  body,  and  tail  very  slender ;  head  flattened  above ;  body 

subcylindrical ;  tail  subcorneal  and  tapering  into  a  point.     Vertical 

8 
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plate  gubpentagonal,  less  tapering  posteriorly  than  in  D.  punctatut, 
and  subacute.  Occipitals  narrow  and  elongated.  Frontals  as  in  D. 
punctatu*.  Superciliaries  narrower,  and  nearly  of  the  same  width 
throughout  their  length.  Upper  labials  7;  6th  largest.  Lower 
labials  8 ;  5th  largest.  Scales  rather  short,  subelliptioal,  consider- 
ably larger  on  the  sides  than  on  the  back,  especially  the  outer  row. 
Color  of  the  abdomen  extending  to  the  outer  row  of  scales,  the  pos- 
terior portion  of  which  alone  is  black.  Numerous  small  spots  are 
scattered  all  over  the  lower  part  of  the  body,  from  the  head  to  near 
the  end  of  the  tail.  The  upper  surface  and  sides  of  head,  as  well  as 
the  labials  of  both  jaws  and  chin,  are  blackish  brown.  The  abdomen, 
in  life,  is  in  all  probabilities  purplish,  judging  of  it  from  traces  of 
that  color  left  beneath  the  tail  of  one  of  the  specimens  preserved  in 
alcohol. 

San  Jose,  Cal         182+1.  59.  15.     12}.  2&.     Br.  J.  L.  Leconte. 
"  —      —  15.    9}.    2.  « 


3.  IMadophiS  docilts,  B.  &  G.— Body  above  uniform  ash-gray ; 
yellowish  white  beneath,  spotted  with  black.  A  proportionally  broad  yel- 
lowish white  occipital  ring,  margined  with  a  narrow  black  line.  Dorsal 
scales  in  15  rows. 

Head  narrower  than  in  D.  amabilis.  Vertical  plate  subpentago- 
nal,  elongated,  sides  nearly  parallel  to  the  point  where  it  enters  be- 
tween the  occipitals.  Prefrontals  and  eyes  proportionally  much 
smaller  than  in  D.  amabilis.  Body  very  slender,  covered  with  pro- 
portionally large  scales.  Head  above  blackish  brown.  Upper  labials 
and  head  beneath  yellowish,  mottled  with  Slack.  Occipital  ring  yel- 
lowish white,  covering  the  length  of  three  scales.  The  anterior  black 
margin  passes  to  the  black  spots  along  the  labials.  Small  black  spots 
are  irregularly  scattered  all  over  the  abdomen ;  they  form  one  series 
on  each  side,  along  the  exterior  and  posterior  margin  of  the  scutellae, 
to  the  tip  of  the  tail.  All  the  scales  are  uniform  ash-gray,  but  when 
examined  closely  they  appear  punctured  with  minute  black  dots. 
The  bases  of  the  scales  are  black  when  stretched  apart  The  tail 
beneath  is  almost  unicolor,  exhibiting  but  very  few  dots. 

R.  San  Pedro  of 

193+1.  57.  15.     11|.  2 J.    Col.  J.  D.  Graham 


'.  oan  rtdro  of  ~\ 
R.  Grande ,  or  > 
Devil's  River.   ) 
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4.  I>Iadophl§  pulchellus,  B.  &  G. — Body  above  greenish  brown, 
the  scales  minutely  dotted  with  black.  Beneath  deep  orange-red,  with  small 
black  spots  irregularly  scattered  all  over,  from  head  to  near  the  end  of  tail. 
Occipital  ring  broad,  margined  anteriorly  and  posteriorly  with  a  narrow 
black  line.     Dorsal  scales  in  15  rows. 

Head  small,  body  proportionally  long  and  subcylindrical ;  tail 
conical,  and  very  much  tapering.  The  vertical  plate  is  subpentago- 
nal,  and  still  less  tapering,  and  less  acute  than  in  the  preceding 
species.  Superciliaries  as  in  D.  amabilis.  Scales  subelliptical, 
elongated.  Outer  rows  larger  than  the  rest,  which  diminish  towards 
the  dorsal  line.  The  bright  color  of  the  abdomen  extends  to  the  two 
external  rows  of  scales,  which  are  unicolor,  the  spots  of  the  abdomen 
scarcely  passing  beyond  the  scutellae,  although  a  series  of  very  small 
spots  may  be  followed  along  the  upper  edge  of  the  2d  dorsal  rows  of 
scales  close  to  the  color  of  the  back.  The  upper  labial  and  lower 
jaw  are  yellowish  white. 

El  Dorado  Co.,  Col.  203+1.  60.  15.     14}.  2f.       Dr.  C.  C.  Boyle. 


C.  No  occipital  ring.  Eye  above  the  Zd  and  4/ft  labials.  Dorsal 
scales  in  17  rows. 

• 

5.  IMadophls  regalia,  B.  &  G. — Body  above  uniform  greenish  ash ; 
beneath  light  yellow,  scattered  all  over  with  small  black  spots.  No  oc- 
cipital ring.     Dorsal  scales  in  17  rows. 

Head  proportionally  short  and  broad  behind ;  head  less  depressed 
than  in  the  preceding  species,  though  flattened  above ;  snout  rounded. 
Eyes  very  small.  Vertical  plate  subpentagonal,  tapering  posteriorly. 
Superciliaries  narrower  anteriorly.  Body  long  and  subcylindrical. 
Scales  proportionally  large  and  elongated,  in  17  rows ;  those  of  the 
outer  row  conspicuously  broader.  The  upper  and  lower  jaws  and 
inferior  surface  of  head  maculated  with  black,  on  a  light  ground. 
Color  of  the  abdomen  extending  to  the  outer  row  of  scales,  which  are 
dotted  with  black  posteriorly.  The  black  spots  on  the  abdomen  ex- 
tend considerably  beyond  the  anus. 

Sonora,Mex.  237+1.58.17.     22f.  3J.    Col.  J.  D.  Graham. 
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Genus  LODIA,  Baird  &  Girard. 

Gen.  Char.  Head  ovoidal,  distinct  from  the  body.  Two  vertical 
plates ;  a  small  anterior  one  being  situated  between  the  postfrontals 
immediately  in  advance  of  the  vertical  proper.  Two  nasals.  Loral 
entering  into  the  orbit ;  above  it  one  anteorbital.  Postorbitals  two. 
Superciliaries  elongated  and  well  developed.  Mental  scutell®  one 
pair.  Eyes  proportionally  large,  circular.  Scales  smooth.  Post- 
abdominal  scutella  bifid.     Subcaudal,  all  in  pairs. 


Lodta  tenuis,  B.  &  G. — Body  dull  brown  above,  bluish  on  the  sides, 
with  a  longitudinal  lighter  stripe  on  each  flank.  Abdomen  lighter ;  bases 
of  scutellae  bluish.  Tail  beneath  unicolor,  with  an  external  series  of  bluish 
spots.     Dorsal  scales  in  15  rows. 

Syn.    Calamana  ttnuit,  B.  &  G.  Proc.  Acad.  Nat.  Sc.  Philad.  VI,  1852, 176. 

Vertical  plate  hexagonal,  as  broad  anteriorly  as  posteriorly.  An- 
terior vertical  ovoidal  or  subelliptical,  intermediate  between  the  post- 
frontals, which  are  angular  and  extend  to  the  sides  of  the  head. 
Prefrontals  subtriangular,  about  half  the  size  of  postfrontals.  Rostral 
broad  and  well  developed.  Occipitals  subangular  externally,  propor- 
tionally large  and  elongated.  Nasals  large,  nostrils  in  the  middle, 
between  both  plates.  Loral  large,  polygonal,  elongated,  situated 
above  the  commissure  of  the  2d  and  3d  upper  labials,  entering  into 
the  orbit  as  an  inferior  anteorbital.  A  quadrangular  superior  ante- 
orbital,  enclosed  between  the  postfrontal,  superciliary,  and  loral.  Two 
angular  postorbitals,  inferior  one  resting  on  the  commissure  of 
the  4th  and  5th  labials.  Superciliaries  oblong.  Temporal  shields 
conspicuous,  anterior  one  elongated  and  largest.  Mouth  deeply 
cleft.  Upper  labials  6 ;  the  three  posterior  ones  a  little  larger  than 
the  three  anterior.  Lower  labials  6 ;  4th  largest.  Mental  scutellas 
one  pair.  Body  slender,  subcylindrical ;  tail  short,  conical,  and 
tapering.  Scales  proportionally  large,  rhomboidal,  smooth,  forming 
15  dorsal  rows ;  outer  row  but  slightly  broader  than  the  rest. 

Puget  Sound,  Or.  150+1.  33.  15.     81.  H.  (on  dep.)  Expl.  Exped. 
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Genus  SO  MORA,  Baird  &  Girard. 

Gen.  Char.  Head  continuous  with  the  body,  very  much  nar- 
rower on  the  snout.  Cephalic  plates  normal.  Vertical  plate  narrow 
anteriorly.  Superciliaries  proportionally  large.  One  loral.  One 
anteorbital  and  three  postorbit&ls.  Two  nasals.  Eyes  proportionally 
large.  Scales  smooth.  Postabdominal  scutella  bifid.  Subcaudal, 
divided. 

Sonora  semlannulata,  B.  &  G.— Body  above  annulated  with  jet 
black ;  tail  completely  annulated ;  intermediate  space  wider,  orange-red  on 
the  dorsal  region,  greenish  on  the  sides,  with  bases  of  scales  blackish.  Dor- 
sal scales  in  15  rows. 

Snout  subquadrangular,  elongated.  Vertical  plate  widening  pos- 
teriorly to  the  occipitals.  Occipitals  elongated,  margin  irregular. 
Postfrontals  angular,  not  reaching  the  orbit.  Prefrontals  trapezoidal, 
two-thirds  of  the  size  of  the  postfrontals.  Rostral  very  much  de- 
veloped.  Nostrils  in  the  middle,  between  the  two  nasals.  Loral 
elongated,  horizontal,  angular.  Eyes  circular.  Superciliaries  angu- 
lar, lozenge-shaped.  Anteorbital  one,  subcrescentic,  narrow,  resting 
on  the  third  upper  labial.  Postorbitals  three,  angular,  upper  one 
largest,  produced  between  the  superciliaries  and  occipitals,  and  touch- 
ing slightly  the  vertical.  Three  temporal  shields,  anterior  one 
largest,  and  angular.  Mouth  deeply  cleft,  undulated.  Upper  labials 
7 ;  nearly  equal  in  size ;  first  and  last  smallest.  Inferior  labials  8 ; 
4th  largest.  Body  subcylindrical,  covered  with  smooth  scales,  pro- 
portionally broad,  and  forming  15  rows,  outer  row  but  slightly 
broader.     Tail  tapering  to  a  point. 

Body  above  crossed  with  transverse  jet-black  bars,  25  from  head 
to  anus,  extending  between  and  involving  the  exterior  rows,  becom- 
ing narrower  on  the  flanks :  along  the  back  3  to  4  scales  long. 
Space  between  the  bars  above  orange-red,  one  scale  wider  than  the 
black  bars  ;  on  the  sides  greenish,  with  the  base  of  the  scales  black- 
ish. On  the  tail  6  black  rings,  continuous  all  around,  covering  2  to  3 
scales ;  intermediate  space  red-orange,  4  or  5  scales  wide.  Beneath  uni- 
form dull  green,  the  black  bars  of  the  body  not  touching  the  scutellaB. 

Sonora,  Mex.  149+1.  39.  15.     9  J.  1J.      Col.  J.  D.  Graham 
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Genus  RHINOSTOMA,  Fitz. 

• 

Gen.  Char.  Head  small,  subcorneal,  pointed,  continuous  with 
the  body.  Rostral  large,  prominent.  Two  pairs  of  frontal  plates. 
Vertical  cordiform.  One  nasal;  nostril  in  the  middle.  One  loral. 
One  anterior  and  two  postorbitals.  Superciliaries  very  small.  Eyes 
small;  over  the  3d  upper  labial.  Mouth  small.  Scales  smooth,  in 
19  rows.     Postabdominal  scutella  entire.     Subcaudal  scute  llae  bifid. 

Syn.     Rhinostoma,  Fitz.  N.  Class.  Rept.  1826,  29. 


Rhtnostoma  COCCinea,  Holbb.— Body  yellowish  red  (said  to  be 
crimson  in  life),  crossed  by  pairs  of  black  rings,  enclosing  each  a  yellow 
one. 

Syn.  Coluber  coccinetu,  Blum,  in  Licht.  and  Voigt,  Magaz.  V,  1788.  PL  r. 
— Gm.  Linn.  Syst.  Nat.  ed.  xiii,  I,  iii,  1788,  1097. — Habl.  Journ.  Acad.  Nat 
Sc.  Philad.  V,  1827,  356;  and  Med.  &  Phys.  Res.  1835,  119. 

Heterodon  coccinetu,  Schl.  Ess.  Phys.  Serp.  Part,  descr.  1837,  102.  PL 
iii,  figs.  15  and  16. 

Rhinostoma  coccinea,  Holbb.  N.  Amer.  Herp.  Ill,  1842,  125.     PI.  xxx. 

Scarlet  Snake. 

Body  slender,  cylindrical,  tense,  and  rigid.  Dorsal  scales  rhom- 
boidal,  rather  elongated.  Vertical  plate  very  large,  cordiform  or  sub- 
hexagonal,  almost  as  broad  anteriorly  as  long;  obtuse  angled  before, 
acute  angled  bebind ;  the  two  outer  sides  short,  parallel.  Occipitals 
large,  a  little  longer  than  the  vertical.  Postfrontals  large ;  prefrontals 
much  smaller.  Rostral  projecting  forwards,  acute,  causing  the  snout 
to  be  pointed,  not  recurved  nor  compressed  into  a  ridge  as  in  Heterodon. 
Eye  small,  its  centre  over  the  3d  labial,  and  over  the  middle  of  the 
commissure.  Postorbitals  two ;  anteorbital  one.  The  superciliaries 
are  very  small  and  narrow,  in  one  specimen  looking  like  an  upper 
postorbital.  One  line  of  temporal  shields.  Loral  small.  One 
nasal;  nostril  situated  in  its  centre,  with  a  rounded  groove  to  the 
lower  edge,  sometimes  to  the  upper,  apparently  separating  two  nasals. 
Upper  labials  6,  the  3d  constituting  the  greater  portion  of  the  orbit 
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below,  with  the  lower  postorbital  resting  upon  it :  all  the  labials 
nearly  equal  in  size;  4th  and  5th  largest.  Lower  labials  8,  5th 
largest. 

The  back  and  sides  are  embraced  by  about  20  elongated  longitu- 
dinal black  rings  (the  16th  opposite  the  anus),  their  anterior  and 
posterior  sides  on  the  dorsal  line,  their  lateral  resting  on  the  outer 
dorsal  row.  Across  the  back  the  black  is  well  defined  and  continu- 
ous, about  two  scales  long;  on  the  sides,  however  (from  the  1st  to 
the  3d  rows),  the  black  is  interrupted  more  or  less,  sometimes  re- 
duced to  a  few  scattered  scales.  The  intervals  between  the  succes- 
sive rings  are  yellow,  with  the  centres  of  the  scales  dusky  (they 
sometimes  have  only  a  narrow  margin  of  yellowish),  and  on  the  sides 
may  be  seen  a  distinct  rhomboidal  black  spot  opposite  each  dorsal 
light  interval.  This  is  sometimes  broken  up,  and  confused  with  the 
black  of  the  rings  on  the  sides.  The  large  spaces  enclosed  by  tho 
rings  themselves  are  yellowish  red  (said  to  be  crimson  in  life),  six 
to  nine  scales  long,  and  about  thirteen  wide :  they  are  variable  in 
length,  being  larger  at  about  the  anterior  third  than  elsewhere. 
Beneath  uniform  yellowish  white.  The  first  ring  crosses  just  behind 
the  occipital  plates,  and  in  front  of  it  is  a  narrow  black  band  crossing 
the  middle  of  the  occipital s,  from  one  angle  of  the  mouth  to  the 
other,  sometimes  connected  with  the  first  ring  by  a  narrow  black 
line.  Rest  of  the  head  yellowish.  Another  specimen  has  26  rings, 
the  20th  opposite  the  anus. 

Anderson,  S.  C.            169.  35.  19.     17*.  2.  Miss  C.  Paine. 

Riceboro,  Ga.  166.  45.  19.  18J.  2}.  Dr.  W.  L.  Jones. 
Mississippi.  — —     —     Dr.  B.  F.  Shumard. 

A  specimen  from  Prairie  Mer  Rouge  has  the  whole  lower  wall  of 
the  orbit  constituted  by  the  3d  labial,  with  both  anterior  and  pos- 
terior orbitals  resting  upon  it.  The  vertical  is  more  elongated. 
The  anterior  dorsal  ring,  instead  of  being  continuous,  is  divided  an- 
teriorly, and  the  ends,  after  approximating,  are  bent  back  on  the  oc- 
cipitals,  and  extend  to  the  eye.  The  snout,  too,  seems  rather  more 
pointed. 
Prairie  Mer  Rouge,  La.       166.  36.  19.     13}.  2i.  Jas.  Fairie 
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Genus  RHINOCHEILUS,  Baird  &  Gibard. 

Gen.  Char.  Head  subelliptical,  pointed  on  the  snout,  and  sepa- 
rated from  the  body  by  a  contracted  neck.  Rostral  plate  large,  but 
not  prominent  above.  Two  pairs  of  frontal  plates.  Vertical  hex- 
agonal. Two  nasals;  nostrils  intermediate.  One  loral.  One  an- 
terior and  two  postorbitals.  Superciliaries  large.  Eyes  also  large, 
over  the  4th  and  5th  upper  labial.  Mouth  large.  Scales  smooth,  in 
23  rows.  Postabdominal  scutella  entire.  Subcaudal  scutellae  all  un- 
divided. 


Rhlnocheilus  Lecontel,  B.  &  G. — A  dorsal  series  of  quadrate 
black  blotches,  with  the  intermediate  spaces  of  the  same  size,  and  pale 
red.  Flanks  variegated  with  yellowish  and  black;  beneath  lighter, 
unicolor. 


Head  distinct  from  the  body ;  broad  behind,  nearly  flat  above. 
Vertical  plate  hexagonal,  elongated,  largest  anteriorly,  the  lateral 
edges  tapering,  and  constituting  the  longest  sides  of  the  figure. 
Superciliaries  quite  large.  Occipitals  subangular,  proportionally 
small.  Prefrontals  large  compared  to  the  postfrontals.  Rostral 
prominent  forwards,  rounded  beneath,  tapering  upwards.  Eyes  large, 
over  the  junction  of  the  4th  and  5th  upper  labials,  about  opposite 
the  middle  of  the  commissure.  Postorbitals  two,  lower  in  notch  be- 
tween the  5th  and  6th  labials,  although  resting  more  on  the  latter. 
Anteorbital  large,  resting  on  the  4th  labial,  the  4th  and  5th 
labials  constituting  equally  the  inferior  part  of  the  orbit.  Loral 
elongated,  horizontal,  trapezoidal,  well  developed.  Nasals  apparently 
double,  perhaps  a  single  one  very  much  excavated.  Two  temporal 
shields  between  the  occipitals  and  labials.  Labials  8  above,  7th 
largest;  8  below,  5th  largest.  Dorsal  rows  of  scales  23,  all  per- 
fectly smooth ;  scales  rhomboidal,  nearly  equal,  but  rather  narrow 
above.  Abdominal  scutellae  206 ;  posterior  one  entire.  Subcaudal 
scutellae  40,  all  entire. 
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The  body  is  crossed  by  about  33  quadrate  black  blotches,  the  27th 
opposite  the  anus.  These  are  nearly  of  the  same  length,  and  of  the 
same  distance  apart  throughout,  four  scales  long,  and  extending  be- 
tween the  second  external  rows,  where  their  sides  are  rather  rounded 
or  angulated.  The  black  is  very  deep,  and  continuous  on  the  four 
or  five  central  rows  of  scales,  whence  to  the  flanks  it  is  varied 
by  having  the  centres  of  each  scale  reddish  yellow.  The  intervals 
between  the  blotches  are  exactly  the  reverse ;  above  they  are  uni- 
form pale  red,  and  on  the  sides  the  centres  of  each  scale  are  black. 
Sometimes  scattered  black  scales  may  be  observed  on  the  back  in  the 
light  spaces.  Beneath  yellowish  white,  unspotted.  The  two  outer 
rows  of  scales  of  the  same  color,  but  with  a  short  black  bar  extend- 
ing from  the  middle  of  each  light  and  dark  space,  perpendicularly  to 
the  abdomen,  the  extreme  edge  of  which  is  sometimes  involved.  The 
head  and  half  its  length  behind  are  black,  spotted  with  yellowish  on 
the  sides.  The  snout  and  labials  yellowish,  the  plates  margined 
with  black. 

San  Diego,  Cal  206.  40.  23.     21.  2}.       Dr.  John  L.  Leconte, 
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Genus  HALDEA,  Baird  &  Girard. 

Gen.  Char.  Head  elongated,  ellipsoid,  distinct  from  the  body. 
Prefrontal  plate  single.  Postfrontals  large,  entering  together  with  the 
loral  into  the  orbit,  thus  suppressing  the  anteorbitals.  Postorbital 
one.  Two  nasals.  Eyes  proportionally  large,  circular.  Scales  cari- 
nated.    Postabdominal  scutella  bifid.    Subcaudals  divided.    Unioolor. 


Haldea  striatula,  B.  &  G. — Grayish  brown  above,  soiled  yellow 
beneath,  (said  to  be  reddish  gray  above,  and  salmon-colored  beneath,  in  life). 
A  narrow  light  chestnut  band  across  the  middle  of  the  occipitals,  spreading 
over  the  angle  of  the  mouth.     Dorsal  scales  in  17  rows. 

Stn.  Coluber  striatulu*,  Linn.  Syst.  Nat.  I,  1766,  375. — Gm.  Linn.  Syst. 
Nat.  ed.  xiii,  I,  iii,  1788,  1087. — Haul.  Journ.  Acad.  Nat  8c.  Philad.  V, 
1827,  354;  and  Med.  &  Phys.  Res.  1835,  117. 

Calamaria  striatulu,  Schl.  Ess.  Phys.  Serp.  Part  descr.  1837,  43. — Holbb. 
N.  Amer.  .Herp.  Ill,  1842,  123.    PI.  xxix. 

Brown  Snake.  " 

Vertical  plate  elongated,  hexagonal.  Occipitals  proportionally 
very  long,  subround  exteriorly.  Prefrontal  subtriangular.  Portion 
of  postfrontals  seen  from  above,  oblong,  dilated  on  the  face,  and  ap- 
proximating the  postnasal  and  upper  part  of  the  orbit.  Rostral 
tapering  upwards.  Nostril  opening  in  the  posterior  margin  of  the 
prenasal  plate.  Loral  elongated,  situated  above  the  2d  and  3d 
labials,  and  forming,  with  the  postfrontal,  the  anterior  part  of  the 
orbit.  Eyes  circular.  Superciliaries  proportionally  large.  One 
angular  postorbital,  elevated,  the  fourth  labial  forming  the  lower 
portion  of*  the  posterior  part  of  the  orbit.  Temporal  shields  of 
medium  size.  Mouth  deeply  cleft.  Upper  labials  5 ;  4th  and  5th 
very  large.     Inferior  labials  6;  5th  disproportionally  the  largest. 

Body  slender,  sub  cylindrical ;  tail  short,  and  very  much  tapering. 
Scales  lanceolated,  in  17  rows,  all  carinated,  very  narrow  along  the 
back ;  outer  row  conspicuously  broader,  with  an  obsolete  carination. 
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Genus  FARANCIA,  Gray. 

Gen.  Char.  Head  subelliptical,  elongated,  slightly  distinct  from 
the  body.  Prefrontal  plate  single.  One  nasal,  grooved  beneath  the 
nostril.  No  anteorbital ;  postfrontal  and  loral  constituting  the  an- 
terior portion  of  the  orbit.  Two  postorbitals.  Eyes  rather  small. 
Scales  smooth.     Postabdominal  scutella  bifid.     Subcaudal  in  pairs. 

Syn.  Farancia,  Gray,  Zool.  Misc.  1842,  68;  and  Catal.  of 
Snakes  in  Brit.  Mus.  1849,  74. 


Farancia  abacurus,  B.  &  6. — Body  and  head  above  bluish  black, 
with  subquadrate  red  spots  on  the  flanks.  Abdomen  red,  with  transverse 
or  alternating  bluish  black  irregular  spots.  Dorsal  scales  disposed  in  19 
rows. 

Syn.     Coluber  abacunu,  Holbr.  N.  Amer.  Herp.  I,  1836,  119.     PI.  xxiii. 
Homalopsis  Reinwardtii,  Sohl.  Ess.  Phys.  Serp.  Part,  descr.  1837,  857. 
Hydrops  Reinwardtii,  Gjlay,  Zool.  Misc.  1842,  67. 

Hydrops  abacurus,  Dum.  &  Bibb.  Erp.  Gen. Tab.  65. 

Helicops  abacurus,  Holbr.  N.  Amer.  Herp.  2d.  ed.  Ill,  1842,  111.     PI.  xxvi. 
Farancia  Drummondi,  Gray,  Zool.  Misc.  1842,  68. 
Farancia  fcuciala,  Gray,  Catal.  of  Snakes,  Brit.  Mus.  1849,  74. 
Red-Bellied  Snake ;  Horn  Snake. 

Vertical  plate  subhexagonal,  elongated,  sides  nearly  parallel, 
pointed  posteriorly.  Occipitals  elongated,  angular,  posteriorly  taper- 
ing. Postfrontals  subangular,  entering  in  the  orbit.  Prefrontal 
angular,  well  developed.  Rostral  much  broader  than  high,  concave 
beneath.  Nostril  in  the  middle  of  the  nasal  plate,  visible  from  above. 
Loral  elongated,  horizontal,  forming  together  with  the  postfrontal, 
the  anterior  part  of  the  orbit.  Eyes  circular.  Superciliaries  sub- 
angular,  elongated,  well  developed.  Two  angular  postorbitals,  upper 
one  largest,  lower  one  resting  on  the  commissure  between  the  4th 
and  5th  labials.  One  prctemporal  shield,  large,  and  four  smaller 
ones.  Upper  labials  7 ;  5th  and  6th  slightly  larger.  Lower  labials  8, 
4th  largest ;  the  two  posterior  ones  scale-like.     Mental  scuteilae  two 
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pairs,  nearly  equal  in  length,  posterior  pair  more  tapering.  Body 
subcylindrical,  opalescent;  tail  proportionally  short  and  conical. 
Scales  perfectly  smooth,  rhomboidal ;  outer  row  somewhat  broader 
than  the  rest.     The  five  medial  rows  smaller. 

Color  uniform  bluish  black  above.  On  the  two  outer  rows  the 
ground-color  assumes  the  N shape  of  vertical  bands,  from  one  and 
a  half  to  two  scales  broad,  leaving  an  intermediate  space  from 
two  to  three  scales  wide,  which  is  red  in  life,  and  dull  yellow  in  spe- 
cimens preserved  in  alcohol.  Both  the  red  and  bluish  black  extend 
on  the  abdomen,  the  former  being  the  ground-color,  and  the  vertical 
bands  of  the  flank  confluent  on  the  middle  of  the  abdomen,  either 
directly  opposite  or  alternating. 
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Genus  ABASTOR,  Gray. 

Gen.  Char.  Head  subcorneal,  continuous  with  the  body.  Cepha- 
lic plates  normal.  Vertical  plate  elongated.  One  nasal,  grooved 
beneath  the  nostril.  No  anteorbitals.  One  loral  together  with  the 
postfrontals  constituting  the  orbit  anteriorly.  Two  postorbitals. 
Eyes  of  medium  size,  circular.  Scales  smooth.  Penultimate  and 
last  abdominal  scutella  bifid.     Subcaudal  all  bifid. 

Syn.     Abastor,  Gray,  Catal.  of  Snakes  in  Brit.  Mus.  1849,  78. 


Abastor  erytlirogrammii§,  Gray. — Bluish  black,  opalescent, 
with  three  longitudinal  lines  of  dull  yellow  (red  in  life).  Abdomen  dull 
yellow  (flesh-colored  in  life),  with  a  series  of  bluish-black  spots  on  each 
side.     Dorsal  scales  in  19  rows. 

Syn.  Coluber  erylhrogrammus,  Daud.  Hist.  Nat.  Rept.  VII,  1799,  93. 
Tab.  83,  fig.  2.— Holbe.  N.  Amor.  Herp.  1st  ed.  I,  183G,  115.     PI.  xxii. 

Ilelicops  erythrogrammus,  Waol.  Nat.  Syst.  Amph.  1830,  170. — Holbr.  N. 
Amer.  Herp.  2d  ed.  Ill,  1842,  107.     PI.  xxv. 

Jlomalopsus  crythrogrammus^oir.,  Isis..  1827,  551. 

Abastor  erythrogrammus,  Gray,  Catal.  of  Snakes  in  Brit.  Mus.  1849,  78. 


Vertical  plate  subhexagonal,  long,  maintaining  its  width  posteriorly 
to  the  point  where  it  enters  between  the  occipitals.  Occipitals  long, 
anteriorly  and  posteriorly  angular,  rounded  exteriorly.  Postfrontals 
polygonal,  entering  into  the  orbit.  Prefrontals  proportionally  small 
and  subtriangular.  Rostral  very  broad.  Nostril  in  the  middle  of 
the  nasal,  with  a  groove  beneath.  Eyes  very  large.  Loral  narrow, 
forming  with  the  postfrontals  the  anterior  portion  of  the  orbit.  Su- 
perciliaries  large,  elongated,  sides  undulated.  Two  rounded  post- 
orbitals, lower  one  smallest.  A  very  long  temporal  shield  extending 
backwards  beyond  the  occipitals,  and  two  or  three  smaller  ones, 
scarcely  distinguishable  from  the  scales.  Mouth  deeply  cleft.  Upper 
labials  7,  6th  larger;  lower  labials  7;  4th  larger.     Two  pairs  of 
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mental  shields,  posterior  pair  smallest,  extending  backwards  beyond 
the  4th  inferior  labial.  Scales  subrhomboidal,  smooth,  constituting 
19  longitudinal  rows;  outer  rows  considerably  larger,  the  other 
nearly  equal  amongst  themselves,  except  the  second  row,  which  is 
somewhat  larger. 

Ground-color  above  bluish  black.  Dorsal  longitudinal  red  line 
narrow,  embracing  only  the  medial  rows  of  scales,  extending  from 
the  occipitals  to  a  little  way  beyond  the  anus.  On  each  side  of  this 
there  are  three  rows  of  scales  of  the  ground-color.  Then  a  longitu- 
dinal red  line,  broader  than  the  medial  one,  though  covering  only 
one  row  of  scales,  then  again  three  rows  of  the  ground-color.  Of 
the  remaining  two  outer  rows  of  scales,  the  outermost  is  uniform  red- 
dish yellow,  and  the  bases  of  the  scales  of  the  second  row  have  a  spot 
of  bluish  black.  Beneath,  two  series  of  bluish  black  subelliptical 
and  transverse  spots,  one  spot  on  the  exterior  third  and  anterior 
margin  of  each  scutella.  The  plates  of  the  head  are  narrowly  mar- 
gined with  yellow.    The  labials  are  yellow,  with  a  central  black  spot. 
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Genus  VIRGINIA,  Baird  &  Girard. 

Gen.  Char.  Head  subelliptical,  detached  from  the  body.  Cepha- 
lic plates  normal.  Two  nasals;  posterior  one  not  invaded  by  the 
nostril.  Postfrontals  and  loral  entering  into  the  orbit,  and  suppress- 
ing the  anteorbitals.  Two  postorbitals.  Mental  scutellae  two  pairs. 
Eyes  of  medium  size,  circular.  Scales  smooth.  Postabdominal 
scutella  bifid.     Subcaudal  all  divided. 


Virginia  Valerlae,  B.  &  6. — Yellowish  or  grayish  brown  above, 
with  minute  black  dots  irregularly  scattered,  or  constituting  two  series. 
Beneath  lighter.     Dorsal  scales  in  15  rows. 


Vertical  plate  hexagonal,  more  or  less  elongated;  occipital  a  ob- 
long, exteriorly  rounded.  Postfrontals  irregularly  angular,  produced 
into  the  orbit.  Prefrontals  subtriangular,  proportionally  small. 
Rostral  narrow,  and  tapering  upwards.  Nostrils  in  the  middle  of 
the  posterior  margin  of  the  prenasal.  Loral  elongated,  forming 'to- 
gether with  the  postfrontals,  the  anterior  portion  of  the  orbit.  Eyes 
circular.  Superciliaries  rather  large,  oblong,  elongated.  Postorbitals 
two  (angular),  lower  one  between  the  4th  and  5th  labials.  Mouth 
deeply  cleft.  Upper  labials  6,  5th  largest;  inferior  labials  6,  4th 
largest.  Temporal  shields  four  or  five,  well  developed.  Body  slen- 
der, subcylindrical,  flattened  beneath ;  tail  very  short,  diminishing 
very  rapidly  towards  its  acute  tip. 

The  scales  are  subrhomboidal  and  perfectly  smooth ;  the  two  outer 
rows  considerably  broader  than  the  rest,  then  diminishing  gradually 
towards  the  middle  line  of  the  back. 

Ground-color  uniform  yellowish  or  grayish  brown;  dull  yellow 
beneath.  Minute  black  dots  are  in  most  cases  scattered  along  the 
upper  part  of  the  body,  forming  sometimes  two  longitudinal  series. 
Along  the  middle  of  each  scale  is  a  faint  light  line,  which  makes  the 
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body  appear  as  if  striated.     On  the  outer  rows  this  light  line  i 
broader,  and  appears  as  a  succession  of  oblong  spots. 
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Genus  CELUTA,  Baird  &  Gibard. 

Gen.  Char.  Head  elongated,  subelliptical,  continuous  with  the 
body.  Cephalic  plates  normal.  Vertical  broad.  Superciliaries  very 
small.  One  nasal,  nostril  in  the  middle.  No  auteorbital.  Orbit 
formed  chiefly  by  the  loral,  which  is  large,  and  slightly  by  the  post- 
frontals.  Scales  smooth.  Postabdominal  scutella  bifid.  Subcaudals 
divided.     Unicolor. 

Differs  from  Brachyorrhoz  in  haying  two  pairs  of  frontals,  and 
smooth  scales. 


Celuta  amoena,  B.  &  G. — Aboye  uniform  chestnut-brown,  opa- 
lescent ;  light  yellow  (bright  salmon-color  in  life)  beneath.  Dorsal  scales 
in  13  rows. 

Stn.  Coluber  amaentu,  Say,  Journ.  Acad.  Nat.  Sc.  Philad.  IV,  1825,  237. 
— Habl.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  355;  and  Med.  &  Phys. 
Res.  1835,  118.—  Stor*b,  Rep.  Rept.  Mass.  1839,  226. 

Calamaria  amcma,  Schl.  Ess.  Phys.  Serp.  Part,  descr.  1837,  31.  PI.  i, 
figs.  19  and  20.  , 

Brachyorrho*  amsentu,  Holbr.  N.  Amer.  Herp.  Ill,  1842,  115.     PI.  xxvii. 

Ground  Snake ;  Worm  Snake. 

Head  very  small;  vertical  plate  hexagonal,  nearly  as  broad  as 
long.  Prefrontals  angular,  one-third  the  size  of  postfrontals,  which 
are  likewise  angular,  and  enter  posteriorly  into  the  upper  portion  of 
the  orbit  in  front.  Occipitals  proportionally  large.  Rostral  broad, 
and  well  developed.  Nasal  single,  nostril  in  the  middle  of  the  an- 
terior half.  A  large  loral  forming  with  the  postfrontal  the  anterior 
part  of  the  orbit.  A  quadrangular  and  elevated  postorbital.  Super- 
ciliaries very  small  and  narrow.  Snout  protruding.  Eyes  circular, 
over  the  commissure  of  the  3d  and  4th  labial.  Upper  labials  5,  5th 
largest.  Inferior  labial  6,  3d  largest.  Temporal  shields  well  de- 
veloped. 

Body  very  glossy,   subcylindrical.     Tail  short,  tapering  into  a 

point.     Scales  rhomboidal,  broad,  all  perfectly  smooth.     Outer  row 

somewhat  larger.     Postabdominal  scutella  bifid. 
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The  specimen  figured  by  Schlegel,  and  whioh  he  had  from  Ten- 
nessee; exhibits  only  one  pair  of  frontal  plates,  whilst  the  numerous 
specimens  from  the  eastern  part  of  the  United  States,  examined  by 
us,  are  all  provided  with  two  such  pairs.  Of  two  specimens  from 
Missssippi,  one  corresponds  exactly  with  the  figure  given  by  Schlegel, 
whilst  the  other  has  three  frontal  plates,  a  posterior  pair,  and  the 
right  plate  of  the  anterior  pair.  This  circumstance  has  warned  us 
against  distinguishing,  for  the  present,  a  western  species  from  an 
eastern.  Schlegel  had  ten  individuals  in  his  possession,  but  we  are 
not  told  whether  they  all  agreed  together,  as  no  importance  is  given 
by  that  author  to  the  presence  of  one  pair  of  frontals  only.  Should 
all  the  western  specimens  agree  in  the  deficiency  of  the  prefrontals, 
this  would  undoubtedly  become  a  character  of  some  importance. 
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Genus  TANTILLA,  Baird  &  Girard. 

Gen.  Char.  Head  slender,  continuous  with  the  body.  Cephalic 
plates  normal.  Postfrontals  proportionally  large,  separated  from  the 
labials  to  which  they  approximate,  between  the  postnasal  and  ante- 
orbital.  Two  nasals,  nostrils  in  the  anterior  plate.  No  loral.  An- 
terior orbital  one ;  posterior  one  or  two.  Eyes  below  the  medium 
size.  Body  slender,  subcylindrical ;  tail  tapering.  Scales  smooth  in 
in  15  rows.  Postabdominal  scutella  bifid.  Subcaudal  all  divided. 
Unicolor. 


1.  Tantllla  coronata,  B.  &  G. — One  anteorbital,  two  postorbitals. 
Body  uniform  reddish  brown;  head  deep  chestnut-brown,  with  a  black  band 
across  the  neck  above,  in  advance  of  which  is  a  narrow  lighter  space. 

Snout  prominent.  Vertical  plate  hexagonal,  anteriorly  and  pos- 
teriorly acute.  Occipitals  slender,  rounded  exteriorly.  Postfrontals 
angular,  excluded  from  the  orbit,  though  extending  on  the  sides  of 
the  head.  Prefrontals  triangular.  Rostral  proportionally  broad. 
Nostrils  situated  on  the  posterior  margin  of  the  prenasal  plate,  and 
visible  from  above.  Postnasal  elongated,  contiguous  anteriorly  to 
the  anteorbital  plate,  and  above  to  the  postfrontal.  No  loral  plate. 
Eyes  rather  small,  circular.  Superciliaries  proportionally  large, 
angular.  Anteorbital  one;  postorbitals  two,  all  angular.  A  large 
pretemporal  shield,  and  two  smaller  ones  behind.  Mouth  deeply  cleft. 
Upper  labials  7 ;  7th  the  largest ;  3d  and  4th  beneath  the  eye.  In- 
ferior labials  7 ;  4th  the  largest.  Mental  scutellae  one  pair.  Body 
slender,  tail  rather  short,  tapering  into  a  point.  Scales  subelliptical, 
considerably  broader  in  outer  row. 

Ground-color  of  body  uniform  reddish  brown;  light  beneath. 
Head  deep  chestnut-brown;  upper  part  of  neck  with  a  blackish 
brown  half-ring,  covering  3  scales  in  length,  between  which  and  the 
head  a  narrow  space  of  the  ground-color  exists,  across  the  tip  of  the 
occipitals. 
Kemper  Co.,  Miss.      143+1.  35.  15.     8}.  lf9.  D.  C  Lloyd. 


t 
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2.  Tantilla  gracilis,  B.  &  G. — Anterior  and  postorbitals  one  ewh. 
Color  uniform  greenish  brown  above,  lighter  beneath ;  head  darker. 

Vertical  plate  subhexagonal,  much  shorter  than  in  T.  coronaia. 
Postfrontals  separated  from  2d  upper  labial  by  the  postnasal.  Nostril 
in  the  postmargin  of  the  prenasal.  Eyes  very  small  and  circular. 
Superciliaries  proportionally  smaller  and  narrower  than  in  T.  con- 
nata.  One  anteorbital  and  one  postorbital,  both  angular.  Month 
deeply  cleft.  Upper  labials  6 ;  5th  and  6th  equally  larger  than  the 
rest;  3d  and  4th  beneath  the  eye,  entering  slightly  into  the  orbit 
anteriorly  and  posteriorly.  Temporal  shields  two,  narrow  and  elon- 
gated. Body  slender  and  subcylindrical,  covered  above  with  sub- 
rhomboidal  or  elliptical  and  smooth  scales,  constituting  15  rows; 
outer  row  but  slightly  larger  than  the  three  or  four  succeeding  rows. 
Tail  very  slender. 

Ground-color  uniform  greenish  brown,  lighter  beneath.  Head 
darker. 

Indianoh.               129+1.  45.  15.    7*.  If.      CoL  J.  D.  Graham. 
«  —      —  15. « 
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Genus  OSCEOLA,  Baird  &  Girard. 

Gen.  Char.  Head  subelliptical,  distinct  from  the  body.  Cepha- 
lic plates  normal.  Vertical  hexagonal.  Postfrontals  very  large,  ex- 
tending to  the  upper  labials,  and  suppressing  the  loral.  Two  nasals, 
with  nostril  intermediate.  One  anterior  and  two  posterior  orbitals. 
Mental  scutellae  2  pairs.  Eyes  large.  Body  slender,  subcylindrical. 
Tail  tapering.  Scales  smooth.  Postabdominal  scutella  entire.  Sub- 
caudal  bifid. 


Osceola  elapsoldea,  B.  &  G. — Body  red,  crossed  by  pairs  of  black 
rings  enclosing  each  a  white  one.    Scales  disposed  in  19  rows. 

8yn.     Calamaria  dapaoidea,   Holbe.   N.   Amer.   Herp.   Ill,   1842,   119. 
PI.  xxviii. 


Snout  projecting  over  the  lower  jaw ;  mouth  deeply  cleft.  Verti- 
cal plate  hexagonal,  longer  than  broad  anteriorly.  Occipitals  large, 
elon gated,  t  and  angular.  Postfrontals  very  large,  extending  to  the 
2d  upper  labial.  Prefrontals  proportionally  well  developed  and  tra- 
pezoidal. Rostral  very  broad.  Nostrils  very  large,  occupying  the 
whole  inner  margin  of  the  nasals,  and  visible  from  above.  Ante- 
orbital  narrow,  resting  on  the  3d  labial.  Middle  of  the  eye  over  the 
commissure  of  the  3d  and  4th  labial.  Two  angular  postorbitals,  in- 
ferior one  situated  on  the  commissure,  between  the  4th  and  5th 
labials.  One  large  temporal  shield,  anterior,  several  posterior  ones 
smaller.    Upper  labials  7,  6th  largest ;  inferior  labials  7,  5th  largest 

Body  subcylindrical,  deeper  than  broad;  tail  forming  about  the 
eighth  of  the  total  length.  Scales  rhomboidal,  perfectly  smooth, 
constituting  19  rows;  the  outer  row  slightly  broader  than  tho 
rest. 

Ground-color  brilliant  red  above,  fading  below,  annulated  with 
15  pairs  of  jet-black  rings  from  head  to  anus,  and  three  pairs  on  the 
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tail,  each  pair  enclosing  a  white  ring.  Head  from  the  eyes  to  the 
snout  red,  vertical  plate  maculated  with  black.  A  black  bar  across 
the  occipital s  to  the  temporal  shields,  and  another  on  the  neck, 
between  which  a  yellowish  ring,  narrow  above,  and  spreading  over 
the  angle  of  the  mouth,  post  upper  labials  and  inferior  surface  of  the 
head.  The  black  rings  cover  from  two  to  three  scales,  and  the  inter- 
mediate white,  one  scale.  The  red  spaces  between  the  black  em- 
brace from  4  to  7  scales.  The  black  rings  taper  towards  the  sides, 
whilst  the  white  ones  are  spreading. 

Charleston,  S.  C.        175.  44.  19.     17f.  2f.  Dr.  S.  B.  Barker. 

In  a  specimen  from  Mississippi  there  are  21  pairs  of  black  rings 
from  the  head  to  the  anus,  narrower  than  in  tne  specimen  from 
Charleston,  and  interrupted  on  the  abdomen.  The  intermediate 
white  is  of  about  the  same  width  in  each.  On  the  tail  there  are  5 
pairs  of  black  rings,  all  the  rings  at  the  same  distance  apart,  and 
equal  in  width  to  their  interspaces. 

Miuissippi.  180.  £4.  19.     17.  2f .  Dr.  B.  F.  Shumard. 
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Genus  STORERIA,  Baird  &  Girard. 

Gen.  Char.  Head  subelliptical,  distinct  from  the  body.  Cephalic 
plates  normal.  Loral  plate  absent.  Orbitals,  two  posterior;  one  or 
two  anterior.  Nasals  two,  rather  large.  Body  small,  scarcely  ex- 
ceeding a  foot  in  length,  subcylindrical ;  tail  comparatively  short, 
tapering.  Dorsal  scales  15-17  rows,  all  carinated.  Abdominal 
scutellae  120-140 ;  posterior  one  bifid.  Subcaudal,  all  divided,  from 
41  to  51  in  number.     Color  brown,  with  two  dorsal  dotted  lines. 


1.  Storeria  Dekayl,  B.  &  G. — One  anterior  and  two  posterior 
orbitals.  Dorsal  rows  17.  Gray  or  chestnut-brown  above,  with  a  clay- 
colored  dorsal  band,  margined  by  dotted  lines.  A  dark  patch  on  each  side 
of  the  occipital ;  a  dark  bar  between  this  and  the  eye,  and  two  below  the 
orbit. 

Stn.     Tropidonotus  Dekayi,  Holbr.  N.  Amer.  Herp.  Ill,  1842,  53.     PL  xiv. 
— Dekat,  N.  York  Fauna.  Kept.  1842,  46.     PL  xiv,  fig.  30. 
Tropidonotus  ordinattu,  Storeb,  Rep.  Kept.  Mass.  1839,  223. 

Body  rather  thick  in  the  middle,  tapering  to  the  tail  and  head, 
both  of  which  are  small  and  slender.  Eyes  small.  Nostril  princi- 
pally in  the  prenasal.  Seven  upper  labials  on  each  side.  Lower 
labials  seven,  of  which  the  4th  and  5th  are  very  large,  extending 
quite  to  the  mental.  A  second,  plate  parallel  with  the  6th,  rather 
longer.  Exterior  dorsal  row  of  scales  largest,  rest  diminishing  gra- 
dually to  the  back. 

Color  grayish  brown,  sometimes  chestnut-brown  above  and  on  the 
sides,  with  a  dorsal  stripe  extending  from  occiput  to  the  end  of  the 
tail,  of  a  decidedly  lighter  tint,  and  about  three  and  two  half-scales 
in  width.  This  is  bordered  along  each  outer  edge  by  a  series  of 
rounded  brown  dots,  occurring  at  intervals  of  about  two  scales ;  of 
these  there  are  about  70  pairs  from  occiput  to  anus.  Each  dot  occu- 
pies generally  a  single  scale,  but  is  sometimes  seen  on  the  skin  on 
each  side.  On  separating  the  scales,  the  skin  on  each  side  of  the 
4th  lateral  row  of  scales  exhibits  a  second  series,  similar  to  and 
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alternating  with  the  first.  A  third  series  opposite  to  the  first  and 
alternating  with  the  2d,  is  seen  along  the  2d  row,  and  there  are  even 
traces  of  a  fourth  between  the  abdominal  and  first  dorsal  series.  Of 
these  only  the  first-mentioned  series  is  visible  under  ordinary  circum- 
stances, and  is  generally  only  to  be  made  out  on  separating  the  scales, 
the  color  only  occasionally  being  shown  on  their  margins.  The  first 
pair  of  dots  just  behind  and  across  the  angle  of  the  jaw  is  enlarged 
into  a  crescentic  patch,  concave  before.  A  second  narrow  vertical 
patch  of  black  across  the  sides  of  the  head,  anterior  to  a  point  half- 
way between  the  first  and  the  eye ;  this  sometimes  interrupted  in  the 
middle.  The  posterior  margins  of  the  3d  and  4th  (sometimes  the 
2d)  labials  black,  showing  two  vertical  lines  below  the  orbit.  Plates 
on  top  of  head  mottled  chestnut-brown. 

Color  beneath  grayish  white,  with  one  or  two  black  specks  near 
the  exterior  edge  of  each  scale.     Tail  unicolor. 

In  some  specimens  the  brown  of  the  sides  increases  in  depth  to  the 
dorsal  stripe.  In  some,  too,  a  transverse  bar  connects  the  lateral 
spots  across  the  back. 

In  a  very  young  specimen  from  Grosse  lie,  the  colors  are  dark 
chestnut  above,  with  the  interval  between  the  occipital  patches  and 
the  cephalic  plates  and  orbit  white,  crossed  by  a  vertical  black  line 
on  the  angle  of  the  mouth.     Length  4  J  inohes. 


Racine,  Wise. 

128+1.  47.  17. 

13.    2f. 

Dr.  P.  R.  Hoy. 

Grosse  lie,  Mich. 

125+1.  50.  17. 

81.    H. 

Rev.  Chas.  Fox. 

Cleveland,  Ohio. 

131+1.  48.  17. 

111.  21. 

Dr.  Kirtland. 

Westport,  N.  Y. 

123+1.  61. 17. 

10}.  2}. 

S.  F.  Baird. 

Harrisburg,  Pa. 

120+1.  —   17. 

7}.    2}. 

a 

Pramingham,  Mass. 

127+1.  45.  17. 

111.  21. 

u 

Pittsburgh,  Pa. 

— 

—    — 

G.  W.  Fahnestock. 

Washington,  D,  C. 

129+1.  41. 17. 

12.    21. 

S.  F.  Baird. 

Anderson,  S.  C. 

120+1.  —  17. 

9}.    31. 

Miss  C.  Paine. 

(C 

130+1.  47.  17. 

121.  21. 

u 

Georgia. 

136+1.  49.  17. 

—    — 

Major  Leconte. 

New  Orleans,  t 

124+1.  46.  17. 

11.    2. 

J.  Varden. 

New  Braunfels,  Tex 

> 

F.  Lindheimer. 
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2.  Storerla  occlplto-maculata,  B.  &  G.— Orbitals  1,  two  an- 
terior, two  posterior.  Dorsal  scales  in  15  rows.  Above  gray,  or  chestnut- 
brown,  sometimes  with  a  paler  vertebral  line ;  beneath  red  or  salmon-color. 
Three  distinct  light  colored  spots  behind  the  head,  and  a  smaller  one  on 
the  4th  or  6th  upper  labial. 

Stn.     Tropidonotus  occiptio-maculatus,  Stores,  Rep.  Rept.  Mass.  1839,  230. 
Coluber  venustus,  Hallow.  Proc.  Acad.  Nat.  So.  Philad.  Ill,  1847,  274; 
and  toI.  IV,  1849,  245. 

Nostril  almost  entirely  in  the  prenasal  plate,  in  some  cases  the 
postnasal  not  entering  at  all  into  it.  Five  to  six  upper  labials, 
increasing  in  length  posteriorly,  lower  labials  6  to  7,  similarly  con- 
stituted. Vertical  plate  hexagonal,  shield-shaped.  Muzzle  rather 
broad,  eyes  larger  than  in  S.  Dekayi. 

Color  above  light  chestnut-brown,  sometimes  chestnut-gray,  at 
others  olivaceous :  a  paler  vertebral  line  from  occiput  to  end  of  tail, 
about  three  scales  in  width ;  on  each  side  of  this  may  be  seen  a 
series  of  minute  brown  spots,  produced  by  the  brown  bases  of  the  scales 
in  the  3d  row  on  each  side  from  the  central  series.  Sometimes  the 
brown  covers  the  whole  scale,  and  gives  rise  to  two  dorsal  lines;  at 
others  it  is  almost  entirely  wanting,  and  this,  connected  as  it  gene- 
rally is  with  a  less  distinct  vertebral  band,  gives  the  impression  of  a 
uniform  tint  above.  Upper  margin  of  the  exterior  dorsal  lines 
brighter  yellowish,  giving  the  effect  in  some  cases  of  a  lateral  narrow 
light  line.  Abdomen  in  life  salmon-color,  in  alcohol  whitish  yellow, 
with  the  sides  finely  mottled  with  dark-brown,  sometimes  obsoletely, 
at  others  constituting  very  distinct  bands.  These  generally  do  not 
encroach  upon  the  dorsal  scales.  Occasionally,  however,  the  middle 
of  the  exterior  row  of  scales  exhibits  a  dark  stripe.  Immediately 
behind  the  occipital  plates,  and  on  the  median  line,  is  seen  a 
dull  salmon-colored  blotch,  on  each  side  of  which,  over  the  angle  of 
the  jaws,  is  a  similar  smaller  one.  The  intervals  between  these 
blotches  sometimes  darker.  A  small  salmon-colored  spot  on  the  4th 
or  5th  upper  labial,  behind  the  orbit.  Plates  on  the  top  of  the  head 
blotched  with  darker.     Lower  jaw  minutely  dotted  with  brown. 

Description  of  a  living  specimen  caught  at  Westport,  N.  Y.,  Au- 
gust, 1847.  —  "Iris  dark  chestnut,  rather  lighter  above  and  ex- 
ternally. General  color  above  dull  chestnut-brown.  Attentively 
examined,  however,  when  wet,  there  is  seen  a  faint  dorsal  stripe  of 
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lighter  color,  bordered  by  a  line  on  each  side  of  darker,  which  fades 
off  to  the  abdominal  scutellae  until  the  color  is  the  same  as  the  dorsal 
line,  or  even  lighter.  Behind  the  head  are  three  light  yellowish 
brown  occipital  spots.  Whole  under  parts,  except  the  chin  or  throat, 
bright  brick-red.  Chin  and  throat  white,  mottled  finely  with  gray 
and  black,  like  pepper  and  salt.  An  irregularly  defined  stripe  of  the 
same  mottling  along  the  sides,  from  head  to  anus,  crossing  the  ab- 
dominal scutellae  near  the  outside." — S.  F.  Baird,  Mas. 

Westport,  N.  Y  124+1.  43.  15.  9j.  If.  S.  F.  Baird. 

Portland,  Me.  — Prof.  Caldwell. 

Lake  Superior.  —    —   — Prof.  Agassis. 

Racine,  Wise.  —    —  — Dr.  P.  R.  Hoy. 

Foxhurg,  Pa.  —    —   — S.  F.  Baird. 

Madrid,  N.  Y.  128+1.  50.  15.  11.  2*.  E.  A.  Dayton. 

Pittsburgh,  Pa.  —    —   — G.  "W.  Fahnestock. 

Pottsville,  Pa.  —    —  — Mr.  Sheafer. 

Cliarleston,  S.  C.  —    —   — Dr.  S.  B.  Barker. 

Anderson,  S.  C.  —    —   — Miss  C.  Paine. 

Georgia.  —    —  — Major  Leconte. 

A  very  strongly  marked  variety,  which  the  condition  of  the  speci- 
mens does  not  allow  us  to  characterize  or  determine  as  a  species,  is 
seen  in  individuals  from  Charleston  and  Anderson,  S.  C,  in  which 
the  body  is  dark  slate-blue,  except  the  middle  third  of  the  abdomen, 
which  is  yellowish  white.  The  dorsal  lines  of  black  dots  are  visible 
through  the  ground-color;  the  lateral  lighter  line  is  scarcely  per- 
ceptible. The  three  occipital  spots,  and  that  on  the  labials,  are 
distinct. 

Charleston,  S.  C.  — Dr.  S.B.  Barker. 

Anderson,  S.  C.  125+1.  53.  15.     8J.  2}.  Miss C.  Paine. 

f  Dr.  B.  F. 

Near  Mammoth  Cave,  Ky.  118+1.  47.  15.     8}.  2.        \  ™  , 


Another  variety  is  seen  in  a  specimen  from  Pittsburgh,  Pa.,  where, 
in  addition  to  the  coloration  just  mentioned,  the  vertebral  stripe  is 
light  chestnut,  contrasting  strongly  with  the  ground-color. 
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Genus  WEJYONA,  Baird  &  Girard. 

Gen.  Char.  Head  small,  conical,  slightly  swollen  on  the  tempo- 
ral region,  though  not  separated  from  the  body  by  a  contracted  neck. 
Snout  protruding  beyond  the  lower  jaw.  Mouth  moderately  cleft. 
Eyes  very  small.  A  broad  and  short  vertical ;  two  or  three  pairs  of 
frontals.  Occipitals  very  small,  the  size  of  the  superciliaries.  One 
nasal,  a  posterior  one;  nostril  between  it  and  the  prefrontals,  which 
extend  over  the  place  occupied  elsewhere  by  the  prenasal.  Loral 
united  with  postfrontals  or  separated.  One  very  large  anteorbital ; 
two  or  more  postorbitals.  Numerous  small  temporal  shields.  Scales 
very  small,  lozenge- shaped,  smooth,  in  45  dorsal  rows.  Postab- 
dominal  scutella  not  divided.  Subcaudal  all  entire.  Unicolor. 
Tail  proportionally  short,  stout,  terminating  blunt. 

Syn.    Wenona,  B.  &  G.  Proc.  Acad.  Nat.  Sc.  Philad.  VI,  1852, 176. 


1.  Wenona  plumbea,  B.  &  G. — Uniform  bluish  lead-color  above ; 
uniform  yellowish  white  beneath.  Three  pairs  of  frontal  plates.  Middle 
pair  united  with  the  loral,  and  thus  extending  to  the  labials.  Labials  not 
entering  into  the  orbit.     Dorsal  scales  in  45  rows. 

Syn.     Wenona  plumbea,  B.  &  G.  Proc.  Acad.  Nat.  Sc.  Philad.  VI,  1852, 176. 

Upper  surface  of  head  slightly  convex,  snout  rounded  and  promi- 
nent. Vertical  plate  as  broad  as  long,  obtuse  angled  anteriorly, 
rounded  posteriorly.  Postfrontals  small  and  triangular,  the  smallest 
of  all  the  frontals.  Middle  frontals  subangular,  transversely  elon- 
gated, reaching  the  labials  at  the  commissure  of  the  2d  and  3d, 
occupying  the  place  of  the  loral.  Prefrontals  angular  posteriorly, 
rounded  anteriorly,  reaching  the  first  labial,  and  occupying  the 
place  of  the  prenasal.  Rostral  broad  and  large.  Postnasal  subtri- 
angular,  elongated,  apex  directed  backwards.  Nostril  vertically 
elongated,  situated  between  the  lateral  expansion  of  the  prefrontals 
and  the  postnasal.     Occipitals  quite  small,  and  united  in  one  plate, 
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perhaps  accidentally.  Anteorbital  subpyramidal,  apex  reaching  the 
upper  surface  of  head,  touching  the  vertical,  and  produced  between 
the  superciliaries  and  postfrontals.  Superciliaries  subquadrangular, 
more  developed  on  the  surface  of  the  head  than  in  the  orbit.  Three 
postorbitals,  with  rounded  margins,  upper  one  slightly  the  largest, 
situated  near  the  upper  surface  of  head,  and  might  be  considered 
as  a  second  superciliary.  Two  suborbitals;  anterior  larger,  sub- 
hexagonal,  situated  above  the  commissure  between  the  4th  and  5th 
labials;  posterior  rounded,  oblong,  above  the  posterior  half  of  the 
5th  labial.  Temporal  shields  numerous  and  small,  scalelike.  Cleft 
of  mouth  slightly  arched  upwards.  Upper  labials  9 ;  three  anterior 
ones  much  higher  than  the  rest ;  5th  broadest,  none  reaching  the 
orbit.  Lower  labials  inconspicuous ;  three  anterior  ones  the  largest. 
Body  subcylindrical,  deeper  than  broad ;  abdomen  comparatively 
narrow.  Tail  short,  thick,  blunt  at  its  extremity.  Scales  small, 
irregular,  subelliptical,  or  sublozenge-shaped ;  on  the  outer  row  very 
large  proportionally,  higher  than  long.  In  the  2d  row  tho  scales  are 
still  larger ;  but  in  the  remaining  rows  they  become  uniformly  small, 
scarcely  diminishing  towards  the  middle  line  of  the  back.  On  the 
tail,  however,  they  are  somewhat  larger. 

Puget  Sound,  Or.     206.  37.  45.     17  J.  2}.  (on  dep.)  Expl.  Exped. 


ft.  Wenona  Isabella,  B.  &  G.— Uniform  isabel-color  above,  dull 
yellow  beneath.  Two  pairs  of  frontal  plates.  An  angular  loral.  Upper 
4th  and  6th  labials  entering  into  the  orbit.  A  small  anterior  vertical  be- 
tween the  postfrontals.    Dorsal  scales  in  45  rows. 

Stn.    Wenona  isabella,  B.  &  G.  Proc.  Acad.  Nat.  So.  Philad.  VI,  1852, 176. 

Upper  surface  of  head  flat,  snout  sub  truncated.  Vertical  broader 
than  long,  rounded  posteriorly.  A  small  second  vertical  between 
the  postfrontals.  Occipitals  united  in  one  small  narrow  plate.  Two 
pairs  of  frontal s  only;  postfrontals  much  larger,  subrounded,  forming 
on  the  right  side  a  continuous  plate  with  the  loral,  whilst  on  the  left 
side  the  loral  is  distinct  from  the  postfrontal  which  itself  is  angular. 
Prefrontals  subangular,  extending  to  the  first  upper  labial,  and  occu- 
pying the  place  of  the  prenasal.  Rostral  broad,  obtuse  angled  above. 
Anteorbital  pyramidal,  extending  to  the  surface  of  the  head,  pro- 
duced between  the  postfrontals  and  superciliary,  and  touching  the 
vertical.     Superciliary  proportionally  larger  than  in  W.  phumbcOy 
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irregularly  rounded.  Three  subangular  aud  polygonal  postorbitals. 
Numerous  temporal  shields  of  the  size  of  the  postorbitals,  and  but 
slightly  larger  than  the  scales.  Cleft  of  mouth  horizontal.  Upper 
labials  9 ;  the  5  anterior  ones  higher,  the  4th  and  5th  entering  into 
the  orbit.  Lower  labials  10 ;  the  4  anterior  ones  larger  than  the 
rest,  which,  as  in  IF]  plumbea,  are  not  conspicuous. 

Body  subcylindrical,  deeper  than  broad ;  abdomen  narrow.  Tail 
short  and  thick,  blunt  posteriorly.  Scales  as  in  IF.  plumbea,  only 
proportionally  smaller. 

Puget  Sound,  Or.    210.  34.  45.     15J.  2TV  (on  dep.)  Expl.  Exped. 
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Genus  REI¥A,  Baird  &  Gibard. 

Gen.  Char.  Head  slightly  depressed  and  continuous  with  the 
body.  Snout  blunt  and  rounded,  overlapping  considerably  the  lower 
jaw.  A  large  rostral  plate.  One  nasal.  A  pair  of  fronto-nasals.  One 
eye  shield,  or  ocular.  A  pair  of  parietals.  A  pair  of  postparietals. 
Medial  row  of  scales  extending  over  the  head  to  the  rostral.  Nostrils 
lateral,  oblong,  situated  between  the  nasal  and  fronto-nasal.  Eyes 
not  conspicuous.     Mouth  inferior,  semilunar. 


1.  Rena  dnlclS,  B.  &  G.— Reddish  brown  above;  reddish  white  be- 
neath. Fifteen  rows  of  scales.  Body  depressed.  Eye  shield  separated  by 
a  small  plate  from  the  series  representing  the  vertical. 

Body  slender,  elongated,  rather  stouter  posteriorly  than  anteriorly, 
depressed,  broader  than  deep.  Tail  very  short,  subcorneal,  bluntly 
terminated,  about  2\j  of  the  total  length.  Rostral  rounded,  taper- 
ing, separating  the  fronto-nasals  for  nearly  their  whole  length. 
Fronto-nasals  proportionally  large,  tapering  upwards,  and  undulat- 
ing. Nasal  subtriangular,  nostril  situated  on  the  middle  of  its  upper 
margin,  close  to  the  fronto-nasal.  Eye  shield  large,  elevated,  irregu- 
larly oblong,  extending  to  the  top  of  the  head  from  the  margin  of 
the  jaw.  Parietal  and  postparietal  similar,  transversally  elongated, 
the  postparietal  somewhat  larger.  Four  shield-shaped  scales  in  a 
longitudinal  series  between  the  postparietals,  parietals,  eyeshield, 
fronto-nasals  on  each  sides,  and  the  rostral  in  front,  occupy  the  place 
of  the  vertical.  On  the  crown,  and  just  above  the  eye-shield,  is  a 
small  semilunar  plate,  separating  it  from  the  series  just  described, 
and  probably  the  homologue  of  the  supraorbital.  The  margin  of  the 
upper  jaw  is  formed  in  front  by  the  rostral;  on  the  sides  next  to  the 
rostral  by  the  nasal,  behind  which  is  a  subquadrangular,  obliquely  ele- 
vated labial,  limited  above  by  the  fronto-nasal,  and  posteriorly  by  the 
eye-shield,  which  enters  likewise  in  the  upper  labial  series.  Pos- 
terior to  the  eye-shield  is  a  subtriangular  labial  at  the  angle  of  the 
jaw,  approximating  above  the  parietal,  and  limited  behind  by  the 
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post  parietal  and  the  beginning  of  the  scales.     Inferior  labials  four, 
similar  to  the  scales  under  the  throat. 

The  scales  present  a  great  uniformity  throughout  the  whole  length 
of  the  body ;  a  little  smaller  beneath  than  above. 

Between  San  Pedro  and    \    ,       .,*,,..•*       n  i   t  t\  n    u 
~  7    r»    •        m      c   length  7 i.  tail  A.     Col.  J.  V.  Graham. 

Lamanche  springs,  Tex 


\   length  7  J. 


TO* 


ft.  Rena  humllis,  B.  &  Q. — Uniform  chestnut-brown,  lighter  be- 
neath. Scales  in  15  rows.  Body  cylindrical.  The  eye-shield  in  contact 
with  the  longitudinal  series  on  top  of  the  head. 

Body  very  slender  and  cylindrical.  Tail  short,  conical,  tapering, 
not  acute,  T25  of  the  total  length.  Head  less  depressed.  Eyes  and 
nostril  more  distinct  than  in  the  preceding  species.  No  supraorbitals. 
Postparietals  much  smaller  than  the  parietals.  Scales  on  the  abdo- 
men larger  than  on  the  back. 

Valliecitas,  Cal.  length  6.  tail  4.  Dr.  John  L.  Le  Conte. 
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Species  examined,  of  which  no  specimens  are  in  possession 
of  the  Smithsonian  Institution. 


CrotalUS  oregontlg,  Holbr. — Grayish  ash  above,  with  narrow 
lighter  lines  decussating,  so  as  to  form  dorsal  and  lateral  rhomboids,  with 
the  angles  all  sharp  and  well  defined,  and  their  margins  within  the  light 
lines,  black.  Beneath  black.  The  dark  postocular  vitta  passes  above  the 
labials  without  coming  into  the  edge  of  the  mouth.  A  light  line  across  the 
head  through  the  middle  of  the  supcrciliaries. 

Syn.     Crotalus  oregonut,  Holbr.  N.  Amer.  Herp.  Ill,  1842,  21.     PI.  iii. 

The  only  known  specimen  of  this  strongly  marked  species,  and 
the  same  as  that  upon  which  Dr.  Holbrook  based  his  description,  is 
too  much  shrivelled  to  admit  of  accurate  description.  In  its  general 
features  it  has  a  close  resemblance  to  C.  adamanteus}  like  it,  having 
the  back  crossed  by  decussating  light  lines,  enclosing  transversely 
elongated  rhomboids,  with  all  the  angles  sharp  and  well  defined. 
Of  these  rhomboids  there  are  about  32  from  head  to  anus. 

The  general  color  is  grayish  ash,  the  decussating  lines  being  of  a 
lighter  tint  of  the  same.  Along  the  margins  of  the  lozenges,  and  just 
within  the  light  lines,  is  a  black  border.  Scutellao  black,  with  ash- 
colored  margins,  the  width  of  the  ash-color  diminishing  from  the 
head  to  the  tail.  There  is  a  narrow,  well-defined  line  across  the 
head,  just  above  the  middle  of  the  eye,  which  then  appears  to  be 
continuous  along  the  edge  of  the  superciliaries  to  the  angle  of  the 
jaw.     A  second  white  line  starts  between  the  nostril  and  the  eye, 

and,  passing  back  under  the  eye,  strikes  the  edge  of  the  mouth  at  the 

10  145 
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7th  labial,  and  extends  along  to  the  angle  of  the  month  :  the  ends  of 
the  anterior  lines  on  opposite  sides  scarcely  appear  to  meet,  on  the 
top  of  the  head.  The  vitta  between  these  two  light  lines  is  dark 
ash,  margined  with  black,  and  passes  back  above  the  labials  to  the 
angle  of  the  mouth.  The  space  in  front  of  the  second  line  is  black, 
except  a  short  narrow  line  produced  along  the  labials  anteriorly  as  a 
branch  of  the  line  in  front  of  the  eye.     Edges  of  the  nostril  light 

The  animal  is  quite  young,  there  being  but  a  single  button. 

An  important  feature  of  distinction  from  C.  adamanleus  is  seen  in 
the  fact  that  the  dark  line  on  the  side  of  the  head  passes  above  the 
labials  to  the  angle  of  the  mouth,  instead  of  passing  very  directly 
down  to  the  edge  of  the  mouth,  considerably  anterior  to  the  angle. 
The  sharpness  and  close  approximation  of  the  rhomboids  distinguish 
it  from  the  other  Western  species.  The  head  is  much  longer  in  pro- 
portion than  in  C.  luci/er. 

From  the  collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia. 

Columbia  River.         177.  22.  —     12}.  1}.  Thomas  NuttalL 


Eu tain  la  conclnna,  B.  &  G. — Dorsal  rows  of  scales  21,  all  cari- 
nated.  Black,  with  a  dorsal  light  stripe,  and  the  usual  lateral  stripes  re- 
placed by  a  series  of  distinct  salmon-colored  spots. 

Syn.  Tropidonotus  concinniUj  Hallow.  Proc.  Acad.  Nat.  So.  PhilacL  VI, 
1852,  182. 

Head  small ;  body  rather  stout.  Outer  row  of  scales  higher  and 
larger  than  the  rest,  which  are  nearly  equal.  Above  intense  black, 
with  a  dorsal  greenish  white  line  one  and  two  half-scales  wide,  and 
extending  from  head  to  tip  of  tail.  On  each  side  is  a  series  of  verti- 
cally elongated  distinct  spots  of  a  reddish  salmon-color,  and  75  in 
number,  between  the  head  and  anus.  They  occur  on  the  2d  to  the 
6th  rows  of  scales,  and  are  half  a  scale  long,  the  same  color  being 
visible  on  the  adjoining  skin.  The  dark  intervals  are  one  scale 
longer  than  the  spots  themselves.  Beneath  greenish  black,  tinged 
with  white  anteriorly.  Whole  head  reddish  yellow,  tinged  above 
with  brown. 

A  near  relative  of  our  Eutainia  Pickeringii.  Belonging  to  the 
Academy  of  Natural  Sciences. 

Oregon.   ?  163.85.21.     26.  71.         Dr.  B.  F.  Shumari 
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IVerodfflt  nlger,  B.  &  G. — Head  ellipsoid,  anteriorly  blunt,  flattened 
above.  Vertical  plate  rery  long,  subhexagonal,  slightly  concave  on  the 
sides.  Three  postorbitals.  Loral  and  nasals  proportionally  large.  Dorsal 
scales  in  23  rows.  Color  nearly  uniform  dark-brown  on  the  back,  macu- 
lated on  the  flanks  and  abdomen. 

Stk.     Tropidanottu  niger,  IIolbb.  N.  Amer.  Herp.  IV,  1842,  37.     PL  ix. 
Water  Adder. 

Body  more  slender,  and  head  larger  than  in  N.  sipedon,  though 
provided  with  23  rows  of  scales,  all  of  which  are  carinated.  The 
scales  of  the  outer  row,  however,  are  very  large,  proportionally  more 
so  than  in  N.  sipedon,  the  nearest  relative  of  this  species.  The  pre- 
frontals are  triangular.  The  vertical  plate  is  more  elongated  than  in 
JV.  sipedon,  whilst  the  occipitals  are  smaller.  The  nasals  and  loral 
are  also  larger,  as  are  the  labials,  though  their  number  is  the  same 
in  both  species.     The  prefrontals  are  triangular. 

Ground-color  chestnut-brown,  with  the  scales  streaked  with  black 
on  the  dorsal  region,  whilst  the  flanks  are  mottled,  so  as  to  appear 
darker.  The  head  beneath,  and  the  middle  of  the  abdomen  on  the 
anterior  portion  of  the  body  are  yellowish.  The  sides  of  the  abdo- 
men, and  posterior  portion  of  body  and  tail,  are  densely  maculated 
with  black,  almost  entirely  black  beneath  the  tail. 

From  the  Cabinet  of  the  Academy  of  Natural  Sciences. 

Massachusetts.  141+1.  66.  23.     28i.  6J.       Dr.  D.  H.  Storer. 


Nerodlfl  rhomblfer,  B.  &  6. — Vertical  plate  elongated,  narrow, 
sides  nearly  parallel.  Dorsal  scales  27 ;  scales  all  carinated.  Postorbitals 
two  on  one  side,  three  on  the  other.  Labials  8,  6th  highest.  A  dorsal 
Beries  and  a  lateral  on  each  side  of  quadrate  blotches ;  the  alternating 
blotches  of  opposite  sides  connected  across  the  back  by  dark  lines  passing 
into  the  dorsal  series. 

Syn.  Tropidonotut  rhombifer,  Hallow.  Proc.  Acad.  Nat.  So.  Philad.  VI, 
1852,  177. 

Ground-color  light  brown,  or  when  the  epidermis  is  removed, 
bluish  ash.  The  dorsal  dark  spots  are  50  in  number  from  the  head 
to  the  tip  of  the  tail,  the  35th  opposite  the  anus.  The  lateral  bars 
alternate  with  the  preceding :  they  extend  between  the  edges  of  the 
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abdomen  and  the  9  th  or  10th  rows  of  scales,  and  are  about  one  and 
a  half  scales  long,  separated  by  intervals  of  2  J  or  3  scales.  The  dark 
bars  crossing  the  back  obliquely,  and  connecting  the  alternating  bars 
of  opposite  sides  by  their  decussation  and  slight  confluence,  form  the 
dorsal  series  of  blotches.  These  lines  are  about  half  the  width  of  the 
vertical  bars,  appearing  like  their  bifurcations.  They  divide  the 
back  into  a  succession  of  transversely  elongated  hexagons  of  the 
ground-color.  The  dark  markings  are  confined  to  the  skin  and  the 
basal  halves  of  the  scales,  the  tips  of  these  in  all  cases  being  of  the 
ground-color.  Beneath  yellowish  white,  blotched  along  each  side 
with  darker. 

Collected  by  Dr.  S.  W.  Woodhouse,  on  the  Arkansas  river  and  its 
tributaries,  near  the  northern  boundary  of  the  Creek  nation,  and  in 
possession  of  the  Topographical  Bureau. 

Arkansas  River.     141+1.  70.  27. Dr.  S.  W.  Woodhouse. 

Nerodla  transversa,  B.  &  G. 

Syn.  Tropidonotu*  transvertus.  Hallow.  Proc.  Acad.  Nat.  Sc.  Philad.  VT, 
1852,  177. 

Owing  to  the  imperfect  condition  of  the  specimen  upon  which  this 
species  was  founded,  it  has  been  impossible  to  determine  its  true  af- 
finities (except  the  generic),  although  strongly  suspecting  it  to  be  the 
same,  or  at  least  very  similar  to  JV.  Woodkousii,  B.  &  Gr.  If  they  be 
the  same,  the  name  of  Dr.  Hallowell  will  of  course  have  priority, 
although  neither  the  description  nor  the  present  condition  of  the  spe- 
cimen afford  conclusive  proof  on  this  point.  Dr.  HallowelFs  descrip- 
tion is  as  follows : — "  Head  large,  swollen  at  the  temples,  convex 
posteriorly,  flattened  between  the  orbits,  depressed  in  front ;  a  series 
of  subquadrate  dark-colored  blotches,  thirty-six  or  thirty-seven  in 
number,  along  the  back ;  a  transverse  row  of  oblong  bars  along  the 
sides,  their  upper  margins  alternating  with  the  inferior  margins  of 
the  dorsal  blotches ;  scales  strongly  carinated,  23  rows ;  abdominal 
scutellae  144;  subcaudal  78. 

"Dimensions.  Length  of  head  12  lines;  greatest  breadth  7; 
length  of  body  1  ft.  (Fr.)  5  inches,  7  lines;  length  of  tail  6  inches; 
total  length  2  ft. 

"  Habitat.  Creek  boundary,  found  near  the  banks  of  the  Arkan- 
sas and  its  tributaries." 

Topographical  Bureau. 
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Mastlcophls  fiagelliformls,  B.  &  G. 

A  young  individual  in  the  cabinet  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  and  labelled  "  Coluber  reticuIariSj  Daud.," 
present  the  following  characters,  after  long  preservation  in  alcohol : — 
Above  white,  with  a  series  of  transverse  dark  bars  across  the  back, 
extending  from  head  to  tail,  about  two  scales  long,  and  crossing  from 
one  side  of  the  abdomen  to  the  other.  There  is  a  faint  indication  of 
darker  lateral  lines  extending  through  the  centres  of  the  lateral  rows 
of  scales.  Beneath  white,  with  two  series  of  brown  dotted  lines  ex- 
tending from  the  chin  for  about  one-fourth  of  the  length.  Plates  on 
the  top  of  the  head  yellowish,  with  darker  margins. 

South  Carolina. 17.     19.  4J.  Acad.  Nat.  So. 
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Species  described  by  authors,  but  op  which  no  specimens 

could  be  obtained. 


1.  Toxicophls  atroftliCUg,  Troost.— Body  above  dusky,  with  -1 
light  rhomboidal  dorsal  blotches  of  smoky  gray,  disappearing  entirely  near  ~* 
the  tail,  which  is  black. 

Syn.     Toxicophis  atrofuscut,  Troost.  Ann.    Lye.   Nat.   Hist.   N.  Y.  Ill,        ^ 
1836,  190. 
Acontias  atrofusetu,  Troost.  ibid  180.  £ 

Trigonocephalus  atrofuicus,  Holbr.  N.  Amer.  Herp.  Ill,  1842,  43.     PI.  ix. 

"  Upper  part  of  the  head  dark-brown,  bordered  with  gray,  which 
becomes  lighter  behind  the  eyes,  with  a  dark  longitudinal  spot  reach- 
ing from  the  orbit  to  the  tympanal  bones.  Upper  lip  white,  termi- 
nating near  the  tip  in  gray.  Body  dusky,  variegated  with  brown 
spots  of  smoke-gray ;  broadest  on  the  back,  and  disappear  on  the  tail, 
which  is  black.  Throat  marked  with  black  and  white,  the  latter 
color  predominating ;  belly  irregularly  spotted  with  black  and  white, 
darkest  towards  the  tail,  and  in  all  parts  the  white  is  minutely  dotted 
with  black." — Holbrook. 

Tennessee.  133.  25+18.  —    25.  3*.  Dr.  G.  Troost. 

The  species  probably  Ijelongs  really  to  the  genus  Agkistrodon, 
Beauy. 

2.  Coluber  testaceu§,  Say.—"  Body  aboye  pale  sanguineous  or 
testaceous ;  beneath  sanguineous,  immaculate." — Say. 

►Syn.     Coluber  testaceut,  Sat  in  Zonft  Exped.  Rocky  Mts.  II,  1823,  48.— 

Harl.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  848;  and  Med.  &  Phys.  Bes. 

1835,  118.— Holbr,  N.  Amer.  Herp.  Ill,  1842,  63.    PL  xiii. 
150 
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"  Head  subovate,  elongated,  the  snout  produced  slightly  and 
rounded.  The  form  of  the  head,  as  well  as  the  plates  that  cover  it, 
and  the  disposition  of  the  eyes  and  nostrils,  appear  in  the  preserved 
specimen  to  be  precisely  similar  to  those  of  Coluber  constrictor.  The 
body  is  long  and  slender,  and  is  covered  with  large,  "smooth  hex- 
agonal scales  above,  and  with  broad  plates  below.  The  tail  is  long 
and  slender.  The  whole  upper  surface  of  the  animal  is  pale  brick- 
dust  color,  the  abdomen  and  below  brighter  red." — Holbr. 

Rocky  Mtx.  198.  80.  —    62.  —  Thos.  Say. 

The  figure  represents  the  postabdominal  scutella  as  divided.  The 
species  perhaps  belongs  to  the  genus  Mastkophis,  more  dorsal  rows 
being  represented  than  probably  belong  to  it.  It  may  prove  to  be 
Masticophis  flaviyxdaris,  B.  &  G. 

3*  Coluber  Sayl,  Schl.  (non  Holbr.) — General  color  reddish  orange, 
with  a  dorsal  series  of  transverse  blotches,  forming  bands  towards  the  pos- 
terior region  of  the  body.     Flanks  mottled  or  maculated. 

Stn.     Coluber  Sayi,  Schl.  Ess.  Phys.  Serp.  Part  descr.  1837,  157. 
Coluber  melanoleucue  var.  Say. — Harl.  Journ.  Acad.  Nat.  Sc.  Philad.  V, 
1827,  360 ;  and  Med.  &  Phys.  Res.  1835,  123. 

"  This  species  is  beyond  all  dispute  one  of  the  handsomest  of  the 
genus  (Coluber),  and  as  well  characterized  by  the  shape  of  its  snout 
and  the  plates  of  its  surface  as  by  the  beautiful  reddish  yellow  tint 
predominant  over  all  the  regions  of  the  body.  The  back,  however, 
is  of  a  deeper  chestnut-brown,  in  the  midst  of  which  the  ground-color 
appears  in  the  shape  of  numerous  transverse  and  oval  blotches  :  these 
two  tints  constitute  towards  the  posterior  region  broad  and  alternat- 
ing bands,  extending  to  the  inferior  surface.  The  anterior  region  is 
deeper  in  color,  spotted  or  maculated  with  black  like  the  abdomen, 
or  else  exhibiting  large  patches  of  this  same  tint. 

"  The  head  is  distinct  from  the  neck,  and  covered  with  plates,  the 
vertical  of  which  is  a  spherical  triangle  almost  equilateral ;  the  oc- 
cipitalis are  noticeable  for  their  small  size ;  the  labials  are  large,  and 
margined  with  black,  but  are  not  to  be  distinguished  from  the  scales 
of  the  body,  which  are  lanceolated,  provided  with  a  carina,  and  dis- 
posed in  25  rows. 

"  There  are  three  postorbital  plates  and  but  one  anteorbital,  pre- 
ceded by  a  very  small  loral.     The  snout  is  conical,  and  terminated 
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by  a  plate,  which  has  the  shape  of  a  prominent  nose,  on  each  side  of 
which  are  the  nasals.  Our  specimen  has  two  pairs  of  postfrontals 
disposed  on  a  single  transverse  row. 

"The  bones  which  constitute  the  skull  are  stouter  than  in  the 
other  species  of  Coluber.  The  tympanum  is  longer,  and  the  nasals 
elongated.  The  intermaxillary  is  very  depressed.  The  teeth  are  all 
of  the  same  length." — Schlegel. 

The  specimen  described  was  brought  from  the  Rocky  Mountains 
by  Mr.  Say,  and  presented  to  M.  Schlegel  by  Charles  L.  Bonaparte. 

Missouri.    .  221.  55.  25.     —    about  4  feet. 

The  species  here  referred  to  belongs  undoubtedly  to  the  genus 
Pt'tuophis.  The  general  system  of  coloration,  the  peculiar  shape  and 
structure  of  the  snout,  and  the  presence  of  two  pairs  of  postfrontal 
plates,  are*  characters  which  this  genus  alone  possesses  in  the  manner 
just  described. 

As  to  Say's  variety  of  Coluber  melanoleucus,  as  given  by  Harlan, 
it  is  introduced  into  the  synonymy  with  some  doubt. 


4.  Coluber  vertebralls,  Blainv. — "  Reddish  yellow  or  pale  red, 
marbled  with  deep  brown,  forming  a  dorsal  united  series  in  the  shape  of  a 
succession  of  sections  of  fish'  vertebrae,  becoming  isolated  and  more  apart 
towards  the  posterior  region.' 


»» 


Syh.     Coluber  vertebrate,  Blainv.  Nouv.  Ann.  Mus.  d'Hist.  Nat.  Ill,  1834, 
61.     PI.  xxvii.  figs.  2,  2  a,  and  2  b. 

"  Body  elongated  and  slender  anteriorly ;  head  small  and  com- 
paratively distinct;  snout  pointed;  tail  short,  conical,  and  pointed. 
Nostrils  lateral,  small,  circular,  between  the  two  nasal  plates.  Eyes 
large,  lateral,  almost  entirely  surrounded  with  the  orbital  plates. 
Cephalic  plates :  two  prefrontals  and  two  postfrontals ;  two  lorals 
superposed.  Two  anteorbitals  and  three  postorbitals.  Abdominal 
scutellae  245;  subcaudal  64.  Scales  rather  small,  lozenge-shaped, 
smooth,  imbricated." 
California. M.  Botta. 

'This  species  is  not  without  a  certain  resemblance  to  Pituophis. 
The  chained  dorsal  blotches,  the  acute  head,  prominent  snout,  and 
presence  of  two  lorals,  the  upper  one  resembling  in  shape  and  posi- 
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tioD  an  exterior  pair  of  postfrontals,  are  the  characters  which  lead  us 
to  this  belief.  It&  generic  affinities,  however,  cannot  be  determined 
without  specimens  in  hand.  The  smooth  scales  would  militate 
against  the  supposition  of  its  being  a  Pituophis. 


5.  Coluber  (Opnis)  California^,  Blainv.— "  Yellow,  lighter  be- 
neath, darker  above,  with  six  longitudinal  bands  more  or  less  effaced,  and 
more  or  less  anastomosed,  of  a  black  color,  the  upper  ones  broader  and  often 
united." 

Stn.  Coluber  (Ophu)  California:,  Blainv.  Ann.  Mus.  d'Hist.  Nat.  Ill,  1834, 
60.     PL  xivii.  figs.  1,  1  a,  1  b. 


"  Body  of  ordinary  form  and  medium  length  ;  head  proportionally 
large,  depressed ;  snout  short  and  obtuse.  Tail  rather  short,  conical, 
and  pointed.  Nostrils  lateral,  oval,  between  the  two  nasal  plates, 
contiguous  to  the  frontals.  Eyes  of  medium  size,  lateral.  Cephalic 
plates.  Two  prefrontals  and  two  postfroutals ;  one  loral;  one  ante- 
orbital  and  two  postorbitals.  Scales  rather  small,  lozenge-shaped, 
imbricated,  and  perfectly  smooth." 

Gdifornia. M.  Botta. 


6.  Coluber  (Zacholus)  zonal  US,  Blainv.— "  Reddish  white,  en- 
tirely annulated  with  deep  black,  with  two  half-rings  of  the  same  color  on 
the  head." 

8yn.  Coluber  (Zacholus)  zonatut,  Blainv.  Nouv.  Ann.  Mus.  d'Hist.  Nat. 
m,  1834,  61. 


"  Body  cylindrical,  back  depressed,  subcarinated,  suddenly  attenu- 
ated posteriorly,  and  but  slightly  anteriorly.  Head  small,  tetragonal, 
with  an  obtuse  and  thick  snout;  tail  short,  small,  and  very  much 
tapering,  about  }  of  total  length.  Nostrils  lateral,  large,  infundi- 
buliform,  in  the  midst  of  the  two  nasal  plates.  Eyes  large  and  late- 
ral. Mouth  deeply  cleft ;  anus  very  far  back.  Cephalic  plates : 
two  prefrontals  and  two  postfrontals ;  one  loral,  yery  small ;  one 
anteorbital  and  two  postorbitals,  very  small.  Scales  rather  large, 
rhomboidal,  subimbricated,  increasing  in  size  from  the  back  towards 
the  sides,  subconvex  and  perfectly  smooth." 

California. M.  Botta. 
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Y«  Coluber  planiceps,  Blainv. — "Uniform  reddish  above,  of  a 
soiled  white  beneath,  with  a  black  patch  on  the  occiput  and  the  beginning 
of  the  neck." 

Syn.  Coluber  planiceps,  Blainv.  Nonv.  Ann.  Mas.  Hist  Nat.  HI,  1834,  62. 
PI.  xxvii,  figs.  3,  3  a,  8  b. 

"Body  slender,  rather  elongated,  cylindrical;  head  small,  de- 
pressed, but  little  distinct;  snont  short  and  elliptical;  tail  rather 
long,  slender,  and  very  much  tapering,  }  of  the  total  length.  Nostrils 
lateral,  very  small,  situated  in  the  middle  of  the  nasal,  which  is  elon- 
gated and  single.  Eyes  of  medium  size.  Mouth  broad,  consider- 
ably cleft ;  anus  far  back.  Cephalic  plates :  two  prefrontals  and  two 
postfrontals.  No  loral.  One  anterior  and  one  postorbital.  Ab- 
dominal scutellse  134,  beginning  at  some  distance  from  the  head. 
Subcaudal  56.  Scales  broad,  convex,  very  smooth,  opalescent,  ob- 
liquely imbricated." 

California. M.  Botta. 


Genus  CIIARINA,  Gray. 

Gen.  Char.  Resembles  Wenona  in  general  shape  and  appear- 
ance, and  bears  with  it  many  affinities  in  structure.  There  are  two 
lorals  instead  of  one ;  three  anteorbitals  instead  of  one ;  three  super- 
eiliaries  instead  of  one ;  and  the  subcaudal  scutellse  much  narrower, 
and  more  elongated  transversely.  The  comparison  of  specimens  will 
no  doubt  show  other  generic  differences  inappreciable  by  the  de- 
scriptions. 

St*.     Charina,  Geay,  Catal.  of  Snakes  in  Brit.  Mus.  1849, 113. 


8.  Charina  llottae,  Gray. — Body  cylindrical,  blunt  at  each  end; 
pale  yellow ;  back  and  tail  darker. 

Syn.     Charina  Botta,  Gray,  Catal.  of  Snakes  in  Brit.  Mas.  1849, 118. 
Tortrix  Bottse,  Blainv.  Nouy.  Ann.  Mus.  Hist.  Nat.  Ill,  1884,  57.    fl» 
xxri,  figs.  1,  1  a,  1  b. 
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Genus  OPHTHALMIDIOIY,  Dum.&Bibr. 

Gen.  Char.  Head  more  or  less  depressed,  covered  with  plates ; 
rostral  plate  recurved  under  the  snout,  the  tip  of  which  is  rounded, 
and  extending  to  the  upper  part  of  the  head  in  the  shape  of  an  oval 
cap.  An  anterior  frontal  plate.  A  frontal  proper.  A  pair  of  su- 
praoculars. A  pair  of  parietals ;  no  interparietals,  or  one  only.  A 
pair  of  nasals.  A  pair  of  fron to- nasals.  A  pair  of  oculars.  A  pair 
of  preoculars.  Nostrils  he  mi  discoid,  opening  under  the  snout,  one  to 
the  right,  the  other  to  the  left,  between  the  nasal  and  fronto-nasal. 
Eyes  lateral,  more  or  less  distinct. 

Syn.  Ophthalmidion,  Dum.  &  Bibr.  Erp.  Gen.  VI,  1844,  262 ; 
and  Catal.  Kept.  Mus.  d'Hist.  Nat.  II,  1852,  201. 


9.  Ophthalmidion  longrtaslmum,  Dum.  &  Bibb.— Tail  double 
the  length  of  the  width  of  the  head,  cylindrical,  straight,  rounded  at  the  tip, 
and  provided  with  a  small  spine.  Nasal  plates  in  the  shape  of  little  subrec- 
tangular  bands,  placed  longitudinally  on  each  side  at  the  inferior  part  of 
the  rostral.  Oculars  in  vertical  subhexagonal  bands,  less  developed  than 
the  preoculars,  and  showing  the  eyes  but  slightly  through.  Head  yellow- 
ish, the  whole  body  of  a  grayish  tint. 

Syn.  Ophthalmidion  longusimum,  Dum.  &  Bibb.  Erp.  Gen.  VI,  1844,  263 ; 
and  Catal.  Kept.  Mus.  Hist.  Nat  II,  1852,  201. 

N.  America.  Collected  by  Comte  de  Castelnau.     Florida.  ?  ? 

The  following  species  given  by  Schlegel  in  his  Essai  as  North 
American,  cannot  be  admitted  into  our  fauna  without  further  evi- 
dence. 

Calamaria  melanocephala. Surinam  &  Philada 

Lycodon  clelia Philada 

Herpetodryas  margaritiferus New  Orleans 

Herpetodryas  cursor New  York. 

Dryophls  Cateaboel Southern  States. 

Dlpsas  annulata Delta  of  Miss. 

Homalopsls  carlnicauda New  York. 

Homalopsis  pllcatiUs,  Tar New  Orleans. 
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Species  collected  by  John  H.  Clark  and  Arthur  Schott, 

ON  THE  U.  S.  AND  MEXICAN  BOUNDARY  SURVEY,  UNDER  MAJ. 

Wm.  H.  Emory,  U.  S.  A.,  and  received  too  late  for  inser- 
tion  IN   THEIR  PROPER  PLACES. 


1.  Crotalu§  atrox,  B.  &G Page  5 

Pecos,  Tex.  15.     35. 2g.  John  H.  Clark. 

Eagle  Pass,  Tex.  15.     29.  2}.  Arthur  Schott 


2.  Toxlcophls  pugrnax,  B.  &  G Page  20 

Eagle  Pass,  Tex.  138.  43.  25.     28.  4}.  Arthur  Schott 

3.  Elaps  tenere,  B.  &G Page  22 

The  ground-color  of  the  present  specimen  is  red,  the  same  as  in 
Elaps/ulvius;  the  fact  of  its  being  fawn-colored  in  the  specimen  de- 
scribed above  must  be  attributed  to  the  action  of  the  preserving 
fluid.  The  specimens  here  referred  to  are  of  a  greater  size,  but  ex- 
hibit all  the  other  characters  by  which  we  have  distinguished  this 
species  from  Elaps/ulvius. 

San  Felipe,  Tex. John  H.  Clari 

Eagle  Pass,  Tex. Arthur  Schott 

4.  Eutainla  Marciana,  B.  &  G Page  86 

Eagle  Pass,  Tex. Arthur  Schott 

156 
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5.  Deterodon  naslcu§,  B.  k  G Page  61 

Specimens  of  this  species  vary  in  the  number  of  small  postrostral 
ates.  In  some  there  are  only  three  or  four,  in  others  a  larger  nam- 
ir.  Sometimes,  instead  of  a  single  series  of  median  dorsal  spots, 
ere  are  two,  in  close  contact,  and  more  or  less  confluent.  The  nar- 
w  light  line  across  the  middle  of  the  superciliaries  and  the  high 
Dials  are  still  highly  characteristic. 

ecos,  Tex.  130+1.  40. 23.  14*.  2|.  John  H.  Clark. 

"  141+1.  29.  23.  20}.  2|.  " 

"  141+1.  37.  23.  23}.  3J.  " 

agle  Pass,  Tex.  144+1.  38.  23.  26}.  3}.  Arthur  Schott. 

6.  Pltuophls  bellona,  B.  &G Page  66 

residxo  del  Norte,  Mex.    243.  51.  32.     51}.  6.  John  H.  Clark. 

T.  Scotopbls  Emoryi,  B.  &  G. — Head  rather  narrow ;  vertical  plate 
)Dgated.  Eye  large.  Median  six  or  eight  scales  only  carinated ;  very 
ghtly.  Dorsal  rows  29.  Above  ash-gray,  with  a  dorsal  Beries  of  trans- 
rse  brown  blotches,  on  each  side  of  which  are  two  others  of  smaller  size ; 
listinct  traces  of  a  third.  A  frontal  brown  vitta  passing  back  through  the 
e,  and  crossing  the  angle  of  the  mouth  on  to  the  side  of  the  neck. 

Plates  and  shape  of  head  much  as  in  S.  guttatus.  Vertical  plate 
ore  elongated  than  in  the  species  of  allied  color,  being  decidedly 
nger  than  broad.  Head  rather  narrow.  Eye  larger  than  in  S. 
tttatus,  its  centre  a  little  posterior  to  the  junction  of  the  4th  and 
h  labials.  Postorbitals  resting  on  the  5th  labial,  as  in  the  other 
ecies.  Anteorbital  large.  Loral  elongated,  acute  angled  behind, 
pper  labials  8,  Gth  and  7th  largest;  lower  11,  6th  largest.  Dor- 
i  rows  of  scales  29,  central  five  or  six  only  carinated,  and  those 
ily  slightly  :  exterior  row  largest,  rest  nearly  equal.  Ground-color 
ayish  ash.  A  series  of  olivaceous  brown  transverse  quadrate 
otches  along  the  back,  70  in  number,  the  50th  opposite  the  anus. 
iese  are  ten  or  twelve  scales  broad,  two  to  three  long,  and  sepa- 
ted  by  intervals  of  one  to  two  scales.  They  are  narrowly  margined 
ith  black.  On  each  side  of  the  dorsal  series,  and  alternating  with 
,  is  a  Beries  of  smaller,  nearly  circular,  but  similarly  constituted 
otches  extending  between  the  3d,  and  7th  or  8th  rows :  below  this, 
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and  on  the  2d  and  3d  rows,  is  a  still  smaller  and  quite  indistinct 

third  series,  and  occasionally  traces  of  a  fourth  on  the  1st  and  2d. 
The  ground-color  or  space  between  the  blotches  is  grayish  ash ;  each 
scale  minutely  mottled  with  dark-brown  or  black ;  the  extreme  bor- 
der generally  pure  ash,  especially  on  the  sides.  Beneath  yellowish 
white,  with  rather  indistinct  blotches  of  brownish  ash,  thickest 
behind. 

Head  grayish  ash,  with  a  somewhat  curved  broad  brown  vitta  on 
the  back  part  of  the  postfrontals,  which,  involving  the  commissure 
of  the  anteorbital  and  superciliary,  passes  back  through  the  eye,  and 
crossing  the  angle  of  the  mouth  on  the  adjacent  halves  of  the  ulti- 
mate and  penultimate  labials,  extends  into  the  blotches  on  the  sides 
of  the  neck.  A  second  nearly  effaced  bar  crosses  the  anterior  front- 
als,  leaving  an  ash-colored  band  half  the  width  of  the  first-mentioned 
bar.  The  anterior  dorsal  blotch  is  replaced  by  two  elongated  ones 
running  up  on  the  head  to  the  centre  of  the  occipitals,  parallel  with 
the  postocular  vitta,  with  an  ash-colored  stripe  between  the  two, 
which  extends  from  the  superciliary  backwards  on  the  sides  of  the 
neck.  As  in  the  other  brown  marks,  these  stripes  are  margined  by 
black.  The  adjacent  edges  of  the  4th  and  5th  labials  are  brown.  This 
is  the  only  species  except  S.  guttatus,  in  which  the  postocular  vitta 
crosses  the  angle  of  the  mouth,  and  passes  down  the  side  of  the  neck. 
There  is  scarcely  any  indication  of  elongation  in  the  lateral  spots 
except  anteriorly. 

This  species  differs  from  S.  vulptmis  in  the  gray  color,  much  larger 
eye,  longer  head,  narrower  vertical,  &c. ;  from  S.  Icetus  in  much  the 
same  points  as  well  as  in  having  the  dorsal  spots  transverse  not  longi- 
tudinal ;  from  S.  Lindlieimeri  in  lighter  color,  and  absence  of  white 
margins  to  the  basal  ends  of  the  dorsal  scales. 

Howard  Springs,  Tex.     217+1.  72.  29.     411.  7.  J.  H.  Clark. 

8.  Georgia  Obsoleta,  B.  &  G.— Postorbitals  resting  on  the  fifth 
labials,  not  on  the  4th,  as  in  Georgia  Couperi.  Black  above,  beneath  slate- 
color  ;  anteriorly  with  the  bases  of  the  scutellae  red. 

Syn.  Coluber  obsoletus,  Say  in  LongU  Exped.  Rocky  Mts.,  I,  1823, 140.— 
Harl.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  347;  and  Med.  &  Phys.  Res. 
1836,  112.— Holbr.  N.  Amer.  Herp.  Ill,  1842,  61.    PI.  xii. 

Upper  labials  8;  7th  and  8th  largest;  postorbitals  supported  by 
tho  5th ;  6th  labial  small,  triangular,  but  still  separating  the  5th  and 
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7th,  which  do  not  meet  above  it.  Lower  labials  9;  4th  and  5th 
largest.  Two  rows  of  temporal  shields.  Two  lorals  in  one  speci- 
men, one  in  another.  General  color  above  deep  black ;  some  of  the 
scales  having  dashes  of  reddish  white  at  their  bases,  scarcely  indi- 
cating blotches  as  in  Scotophis:  the  same  color  is  sometimes  shown 
on  the  skin.  Beneath  slate-black.  The  color  is  uniform  on  the  pos- 
terior half:  the  bases  of  the  scutellae  then  begin  to  exhibit  more  or 
less  of  pale  reddish  white,  which  tint  increases  in  extent  and  in- 
tensity anteriorly  until  towards  the  head  the  slate-color  is  only  seen 
along  their  edges,  the  tint  there  being  a  dark  salmon-color.  The  pos- 
terior margins  of  the  upper  and  lower  labials,  as  well  as  all  the  plates 
on  the  sides  of  the  neck  and  beneath,  are  edged  with  well-defined 
black.     Sides  of  the  head  reddish  brown,  margined  as  above. 

Eagle  Pass,  Tex.         193.  60.  17.     45 J.  7f.  Arthur  Schott. 

"  193.  56.  17.    48}.  9|.  " 

9.  Ophlbolus  Sayl,  B.  &  0 Page  84 

Variety  with  transverse  penultimate  bands. 

Eagle  Pass,  Tex.  210.  59.  23.     37  j.  5|.  Arthur  Schott. 

10.  Mastlcophls  flavlgularl*,  B.  &  G Page  99 

Mr.  Clark  mentions  having  seen  specimens  of  this  species  on  the 
upper  Rio  Grande,  with  a  decided  tinge  of  red.  It  would  not  sur- 
prise us,  therefore,  to  find  it  the  same  with  Coluber  testaceus,  Say — a 
point  of  much  interest,  as  this  is  the  only  one  of  Say's  Western  spe- 
cies which  we  have  not  identified  as  clearly  distinct. 

Presidio  del Norte,Mex.  200+1.  167.  17.     56.  15*.    John  H.  Clark. 

U.  Masticophis  ornatu§,  B.  &  G Page  102 

A  highly  marked  specimen,  differing  somewhat  from  those  already 
described.  Very  dark  purple  on  the  back,  lighter  on  the  sides  be- 
tween the  light  lines.  A  narrow  yellow  line  along  the  contiguous 
edges  of  the  abdomen  and  outer  dorsal  rows.  The  4th  row  of  scales 
with  the  adjacent  edges  of  the  3d  and  5th,  are  yellowish  white,  with 
a  well-defined  black  line  through  the  centre  of  the  former.  Down 
the  centre  of  all  the  rows  as  well  as  the  fourth,  is  a  black  line, 
most  intense  on  the  1st  and  3d  rows.     At  successive  intervals  along 
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the  back,  are  seen  broad  transverse  light  bands,  produced  bj  the  ob- 
literation of  the  black  line  in  the  4th  row,  and  by  all  the  dorsal 
scales  between  the  light  lines  being  yellowish  white,  with  more  or 
less  of  purplish  black  towards  the  tips.  There  are  about  eight  of 
these  dorsal  marks  on  the  anterior  three-fifths  of  the  body,  the  first 
being  indicated  by  a  light  bar  on  the  nape. 

Howard  Springs,  Tex.  20C+1.  —  15.     61|.  17$.         J.  H.  Clark. 


12^  9fa&tlcoplll§  Schotti,  B.  &  G. — Greenish  brown,  with  two  nar- 
row white  lines  on  each  side,  becoming  obsolete  at  about  three-fifths  of  the 
length  from  the  head.  Scales  on  the  back  yellow  at  the  base.  Sides  of  the 
neck  in  front  red.     Dorsal  scales  in  15  rows. 

This  species  presents  quite  a  close  relationship  to  M.  tceniatus,  al- 
though sufficiently  different  in  its  distribution  of  color.  The  general 
tint  above  is  a  dark  greenish  olive.  On  each  side  are  two  well-de- 
fined narrow  yellowish  white  lines  :  the  first  along  the  junction  of  the 
outer  dorsal  row  and  the  abdominal  scutellse,  involving  only  the  ad- 
jacent angles ;  the  second  similarly  constituted  in  relation  to  the  3d 
and  4th  rows  (not  running  through  the  centres  of  the  scales).  The 
portion  of  the  3d  and  4th  rows  not  involved  by  the  upper  white  line 
is  black,  as  is  also  a  narrow  margin  above  the  lower  white  line,  of 
the  same  diameter  with  it.  The  upper  angles  of  the  scales  in  the 
first  row,  and  the  whole  of  those  of  the  second  row,  are  of  a  lighter 
olive  than  the  back.  All  the  scales  on  the  back  between  the  upper 
yellow  lines  of  opposite  sides  are  margined  with  yellow  along  their 
basal  edges,  only  evident  on  separating  the  scales.  Anteriorly  is  a 
short  yellow  line  along  the  junction  of  the  2d  and  3d  rows  of  scales, 
extending  to  about  the  25th  abdominal  scutella. 

Color  beneath  dull  yellow,  with  the  greater  part  of  the  scutella 
closely  and  minutely  blotched  with  greenish  slate.  Anteriorly  the 
proportion  of  yellow  is  much  greater,  and  near  the  head  the  blotch- 
ing is  in  two  series,  as  in  the  rest  of  the  genus.  The  toil  also  is 
nearly  unspotted  yellowish,  except  anteriorly.  On  the  external 
fourth  of  the  abdominal  scutellae  the  blotching  is  more  confluent, 
forming  a  well-defined  margin  to  the  lower  yellow  line.  Anteriorly 
the  side  of  the  abdomen  is  of  a  dull  red.  The  upper  jaw  is  yellowish 
white,  excepting  the  lower  edges  along  the  1st  to  the  6th  labials, 
which  are  black.  Orbitals,  loral,  and  nasals  with  a  yellow  central 
*pot. 
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The  lateral  stripes  become  obsolete  at  about  {  of  the-  length  from 
the  head,  so  that  the  body  posteriorly  is  nearly  unicolor  above. 
TJpper  labials  8,  7th  longest ;  lower  9,  5th  largest. 

-Eagle  Pass,  Tex.       201+1.  138.  15.     54 J.  17f.      Arthur  Sehott. 

18.  Salvadora  Grahamlie,  B.  &  G Page  104 

This  specimen  has  but  two  anteorbitals,  the  upper  very  large ;  in 
other  respects  it  is  as  previously  described.  The  under  parts  appear 
to  have  been  of  a  delicate  reddish  salmon- color. 

JPresidio  del  NorU,  Mex.  189+1.100.17.  28J.  7f.   John  H.Clark. 

14.  Iieptopbls  mitfalls,  B.  AG Page  127 

-Eagle  Pass,  Tex.      162+1.  127.  17.     28.  16|.         Arthur  Sehott. 

15.  Dladophls  regalia,  B.  AG Page  115 

Sagle  Springs,  Tex.    229+1.  56.  17.     25f.  4.  John  H.  Clark. 


MB.  Rblnocheilus  Lecontei,  B.  &  G Page  12.0 

%*cos,  Tex.  191.  56.  23.     26}.  4J.  John  H.  Clark. 


W.  TantlUa  gracilis,  B.  AG Page  182 

-BZagk  Pass,  Tex.  133.  44.  15.     7f .  If  Arthur  Sehott 
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Index  of  Sources  from  which  the  Specimens  hate  been 

received. 


Academy  of  Natural  Sciences  of  Philadelphia,  40,  41,  47,  66,  92,  146, 

147,  149. 
Adams,  Prof.  C.  B.,  33,  68,  80,  87, 128. 
Agassiz,  Prof.  L.,  42,  81,  138. 

Baird,  S.  F.,  2,  3,  18,  25,  31,  39,  46,  63,  56,  74,  88,  94,  95, 109, 118, 130, 

186,  138. 
Barker,  Dr.  S.  W.,  4,  12,  22,  40,  58,  79,  86,  95,  122,  134,  138. 
Barratt,  Dr.  J.  B.,  31,  66,  61. 
Blaney,  Miss  Valeria,  128. 
Boston  Society  of  Natural  History,  35. 
Bowman,  J.  S.,  36. 
Boyle,  Dr.  C.  C,  35,  83,  115. 
Burnett,  Dr.  W.  J.,  99.  % 

Caldwell,  Prof.  M.,  31,  109,  138. 
Churchill,  Gen.  S.,  16,  23,  32,  36,  63,  68. 
Clark,  Jonn  H.,  95,  156,  157,  168,  159,  100,  161. 
Cuyler,  R.  R.,  80,  126. 

Daniel,  Mrs.  M.  E.     See  Miss  C.  Paine. 
Dayton,  E.  A.,  13. 

Edwards,  Dr.,  15. 

Emory,  Maj.  W.  H.,  166—161. 

Fahnestock,  G.  W.,  96,  130,  138. 

Fairie,  James,  3,  18,  20,  22,  25,  41,  44,  50,  85,  91,  94,  119,  124. 
Force,  Col.  P.,  31. 

Fox,  Rev.  Charles,  15,  31,  39,  46,  76,  96,  136. 
Fremont,  Col.  J.  C,  95. 
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Gambkl,  Dr.  Wm.,  27,  36,  63,  68,  97,  103. 
Girard,  Charles,  18,  22,  31,  40,  58,  60,  88,  109. 

Graham,  Col.  J.  D.,  6,  9,  11, 13,  15,  18,  20,  23,  26,  29,  87,  42,  48,  55,  68, 
68,  75,  84,  85,  97,  100,  101,  103,  105,  107,  114,  115,  117,  132,  143. 

Hough,  Dr.,  81,  88. 

Hoy,  Dr.  P.  B.,  15,  34,  76,  109,  136,  138. 

Jones,  Dr.  W.  L.,  12,  33,  43,  47,  118,  119. 

Kseeee,  C.  W.,  122. 

Kennedy,  Br.  C.  B.  R.,  81,  53,  89,  130. 

Kirtland,  Dr.  Jared  P.,  15,  16,  18,  54,  136. 

Leconte,  Dr.  John  L.,  34,  72,  97,  111,  114,  121,  143. 
Leconte,  Major  John,  113,  136,  138. 
Lindheimer,  Ferd.,  23,  26,  37,  42,  55,  75,  100,  107,  136. 
Lloyd,  D.  C,  2,  23,  31,  54,  56,  80,  85,  90,  94,  107,  122,  131. 

McClellan,  Capt.  G.  B.,  26,  37,  63,  69,  78,  85,  91, 100,  107. 
Marcy,  Capt.  R.  B.,  9,  26,  37,  63,  69,  78,  85,  91,  100,  107. 
Mathews,  Jos.,  M.  D.,  46. 
Morris,  Re?.  J.  G.,  47,  126. 

National  Institute,  46. 

Paine,  Miss  C,  31,  53,  77,  86,  87,  93,  95,  107,  113,  119,  124,  128,  180, 

136,  138. 
Parker,  Wm.  B.,  109,  113,  130. 

Richard,  J.  H.,  109. 

Sanfobd,  C,  25. 

Schott,  Arthur,  156,  157,  159,  161. 

Sheafer,  M.,  138. 

Shumard,  Dr.  B.  F.,  54,  61,  80,  86,  89,  90,  109,  113,  119,  130,  134,  188. 

Skilton,  Dr.  A.  J.,  111. 

Stansbury,  Capt  H.,  101. 

Topographical  Bureau,  148. 

U.  S.  Exploring  Expedition,  8,  27,  28,  30,  34,  36,  70,  72,  97,  111,  116, 
140,  141. 

Varden,  J.,  128,  130,  136. 
Wailes,  Col.  B.  L.  C,  3,  94. 
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Index  of  States  and  Territories  from  which  Specimens 

have  been  received. 


Arkansas,  9,  26,  87,  68,  69,  78,  85, 

91,  100,  107. 

California,  27,  34,  36,  36,  63,  68,  70, 
72,  83,  95,  97,  103,  111,  113,  115, 
121,  143. 

Georgia,  12,  88,  43,  47,  58,  80,  87, 

92,  118,  119,  126,  136,  138. 

Louisiana,  8,  18,  20,  25,  41,  44,  85, 
91,  94,  119,  124,  136. 

Mains,  81,  109,  138. 

Maryland,  25,  81,  39,  46,  95,  107, 
128,  130,  186. 

Massachusetts,  25,  39,  88, 107, 140. 

Michigan,  15,  31,  39,  46,  76,  95, 136. 

Mississippi,  3,  28,  81,  54,  56,  61,  80, 
85,  86,  89,  90,  94,  107,  109,  113, 
119,  122,  130, 131,  134. 

New  Mexico  and  Mexico,  15,  26, 
36,  60,  157,  169. 

New  York,  25,  31,  39,  88,  109,  113, 
136,  138. 
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Ohio,  16,  16,  18,  46,  64,  186. 

Oregon,  8,  28,  30,  36,  72,  97,  111, 
116,  140,  141. 

Pennsylvania,  2,  3,  18,  25,  31,  39, 
46,  47,  53,  56,  74,  88,  94,  95,  96, 
109,  118,  130,  136,  138. 

Sonora,  Mex.,  11, 15,  63,  68,  84, 105, 
115,  117. 

South  Carolina,  4,  12,  18,  22,  81, 
89,  41,  63,  66,  68,  60,  61,  66,  77, 
79,  86,  87,  94,  95,  99,  107,  118, 
119,  122,  124,  126,  128,  130,  134, 
186,  188. 

Texas,  6,  9, 13, 18,  20,  23,  26,  29, 82, 
37,  42,  48,  55,  63,  68,  76,  85, 95, 
100,  101,  103,  107,  114,  131,  186, 
143,  166,  167,  168,  159,  160,  161. 

Utah,  101. 

Virginia,  25,  31,  63,  89,  107,  122, 
130. 

Wisconsin,  15,  84,  76,  109,  186, 
138. 
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1.— VERNACULAR  NAMES.* 


A. 

Adder,  Spreading,  55. 
"    Water,  147. 

B. 

Banded  Rattlesnake,  1. 
Black  Massasauga,  16. 

44     Snake  (Base.  con$tr.)y  93,  and 
(Georg.  obt.)f  158. 

44    Viper,  55. 
Blowing  Viper,  51. 
Brown  Snake,  122. 
Bull  Snake,  65. 


c. 


Chain  Snake,  86. 

Chicken  Snake,  80,  87. 

Coach-whip  Snake  (Mast  fiagell.  and 

flavig.),  98  and  99. 
Copperbelly  (Ner.  erythr.),  40. 
Copperhead,  17. 
Corn  Snake  (Scot,  gutlatus),  78. 

D. 

Diamond  Rattlesnake,  8. 


E. 

Egg  Snake  (Oph.  Sayi),  84. 


G. 

Garter  Snake,  80,  82. 
Gopher  Snake  (Georg.  Coup.),  92. 
Grass  Snake,  32. 
Green  Snake,  106,  108. 
Ground  Rattlesnake,  11. 
Snake,  129. 


t< 


H. 

Harlequin  Snake,  21. 

Highland  Mocassin  (Tox.  atrof.),  150 

Hog-nose  Snake,  51,  59. 

Horn  Snake,  123. 

House  Snake,  87. 


i. 


Indigo  Snake  (Georg.  Coup.),  92. 


K. 

Ring  Snake,  84,  85.     (El.  tmtr.),  21 


L. 


Lightning  Snake,  87. 

Little    Green    Garter    Snake    (Eut. 

ordinataX,  32. 
Lizard  Snake  (Eut.  tirt.),  30. 


*  Such  vernacular  names  a*  hare  been  omitted  in  the  body  of  the  catalogue  are  here  giren 
with  their  systematic  titles  placed  within  parentheses. 
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M. 

Massasauga,  14. 
"    Black,  16. 
Milk  Snake,  87. 
Mocassin  (iV.  sip.  and  N.  fate),  38  and 

39.     (Toz.  pugnX  20. 
Mocassin,  Highland,  150. 
Upland,  150. 
Water,  19. 


»< 


tt 


p. 

Pilot  Snake  (Pit.  McCL),  68. 
Pine  Snake,  65. 
Prairie  Rattlesnake,  14. 

Snake  (Mast,  ftavig.),  99. 
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R. 

Racer  (Base,  constr.),  93. 
Rattlesnake,  Banded,  1. 

Diamond,  3. 

Ground,  11. 

Prairie,  14. 

Small,  11. 
Red-bellied  Snake,  123. 
Riband  Snake,  24. 
Ring-necked  Snake,  112. 


s. 


Scarlet  Snake,  118. 

Small  Rattlesnake  (Crotal.  miliar.), 

11. 
Snake,  Black,  93,  158. 

Brown,  122. 

Bull,  65. 

Chain,  86. 

Chicken,  80,  87. 

Coach-whip,  98,  99. 

Corn,  78. 

Egg,  84. 

Garter,  30,  32. 

Gopher,  92. 

Grass,  82. 

Green,  106,  108. 
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Snake,  Ground,  129. 
"     Harlequin,  21. 

Hog-nose,  51,  69. 

Horn,  123. 

House,  87. 

Indigo,  92. 

King,  84,  86,  21. 

Lightning,  87. 

Little  Green  Garter.  32. 

Lizard,  30. 

Milk,  87. 

Pilot,  68. 

Pine,  65. 

Prairie,  99. 

Red-bellied,  123. 

Riband,  24. 

Ring-necked,  112. 

Scarlet,  118. 

Striped,  30. 

Swift  Garter,  24. 

Thunder,  86,  87. 

Water,  38,  39. 

Worm,  129. 
Spreading  Adder,  55. 
Striped  Snake,  30. 
Swift  Garter  Snake,  24. 


T. 

Thunder  Snake,  86,  87. 

u. 

Upland  Mocassin,  (Tox.  atrof.),  160. 

V. 

Viper,  Blowing,  51. 
"     Black,  55. 
"    Water,  19. 


w. 

Water  Adder,  147. 

"     Mocassin,  19. 

"    Snake,  38,  89. 

"    Viper  (Toz.pitc)t  19 
Worm  Snake,  129. 
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2.— SYSTEMATIC   NAMES. 


a 


abacurus,  Farancia,  123. 
Coluber,  123. 
Helicops,  123. 
Hydrops,  123. 
Abastop,  125. 

"        erythrogrammus,  125. 
Aeon ti as  atrofuscus,  150. 
adamanteus,  Crotalus,  3. 
sestivus,  Leptophis,  106. 

"      Coluber,  106. 
affinis,  Pituophis,  66. 
Agassizii,  Nerodia,  41. 
Agkistrodon,  17. 

"        contortrix,  17. 

"        mokason,  17. 
alleghaniensis,  Coluber,  73. 

"        Scotophis,  73. 
amabili8,  Diadophis,  113. 
amoenus,  Brachyorrhos,  129. 

"      Coluber,  129. 
amoena,  Celuta,  129. 

"      Calamaria,  129. 
Anguis  annul atua,  86. 

"        flagelliformis,  98. 
viridis,  106. 
annectens,  .Pituophis,  72. 
annul  ata,  Dipsas,  155. 
annulatus,  Anguis,  86. 
atmodes,  Heterodon,  57. 
atrofuscus,  Acontias,  150. 

"        Toxicophis,  150. 

"        Trigonocephalus,  150. 
atrox,  Crotalus,  5. 


B. 


M 
(< 
t< 


Bascanion,  93. 

constrictor,  98. 
flaviventris,  96. 
Foxii,  96. 
"        Fremontii,  95. 
"        yetustus,  97. 
bellona,  Churchillia,  66. 
Pituophis,  66. 


<t 
t< 
<< 
<< 
t< 
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bipunctatus,  Tropidonotus,  30. 
Boa  constrictor,  17. 
Boidee,  ix,  xi. 
Bottie,  Charina,  154. 
"     Tortrix,  154. 
Boylii,  Ophibolus,  82. 
Brachyorrhos  ameenus,  129. 

c. 

cacodemon,  Coluber,  55. 
Calamaria  amoena,  129. 

elapsoidea,  128. 
melanocephala,  155. 
punctata,  112. 
striatula,  122. 
tenuis,  116. 
California,  Coluber  (Ophis),  153. 
capite  viperrens,  Vipera,  59. 
carinicauda,  Homalopsis,  155. 
catenifer,  Coluber,  69. 

"       Pituophis,  69. 
Catesboei,  Dry  ophis,  155. 
caudisona,  Viperra,  1. 
Celuta,  129. 

"        amoena,  129. 
cenchris,  Trigonocephalus,  17. 
Charina,  xi,  154. 

"      BottK,  154. 
Chlorosoma,  108. 

"        vernalis,  108. 
Churchillia,  64,  66. 

"        bellona,  65,  66. 
Clarkii,  Regina,  48. 
clelia,  Lycodon,  155. 
clericus,  Ophibolus,  88. 
coccinea,  Coronella,  89. 

"       Rhinostoma,  118. 
ooccineus,  Coluber,  118. 

44        Heterodon,  118. 
cognatus,  Heterodon,  54. 
Coluber  abacurus,  123. 
14        sastiYus,  106. 
"        alleghaniensis,  73. 
amsenus,  129. 
cacodemon,  55. 
calligaster,  76. 
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Coluber  (Ophia)  California,  153. 

catenifer,  69. 

coccineus,  118. 

constrictor,  93. 

Couperi,  92. 

doliatus,  89. 

erythrogaster,  40. 

erythrogrammus,  125. 

eximius,  Dekay,  87. 

eximius,  Holbr.  88. 

fasciatus,  140. 

flagelliformis,  98. 

flagellum,  98. 

flaviventris,  96. 

fulvius,  21. 

getulus,  86. 

guttatus,  78. 

heterodon,  51. 

infernali8,  26. 

leberis,  45. 

melanoleucus,  65. 

melanoleucus,  var.  151. 

mormon,  101. 

obsoletua,  158. 

ordinatuay  82. 

parietalis,  28. 

planiceps,  154. 

poecilogaster,  38. 

porcatus,  40. 

proximus,  25. 

punctatus,  112. 

quadrivittatus,  80. 

rigidus,  46. 

saurita,  24. 

Sayi,  Schl.,  161. 

Sayi,  Holbr.  84. 

BeptemyittatU8,  45. 

simus,  59. 

sipedon,  38. 

eirtalis,  30. 

etriatulus,  122. 

taxispilotas,  43. 

testaceas,  150. 

thraso,  55. 

venustus,  137. 

▼ernalis,  108. 

Tertebralis,  152. 

(Zacholus)  zonatus,  153. 
Colubridse,  ix,  x,  xi. 
confinis,  Scotophis,  76. 
confluentus,  Crotalus,  8. 
concinna,  Eutainia,  146. 
concinmis,  Tropidonotus,  146. 
consors,  Crotalophorus,  12. 
constrictor,  Bascanion,  93. 
"        Coluber,  93. 
"        Hierophis,  93. 
Contia,  110. 

mitia,  110. 


«< 


contortrix,  Agkistrodon,  17. 

"        Boa,  17. 

"        Trigonocephalus,  17. 
coronata,  Tantilla,  131. 
Coronella,  coccinea,  69. 

"        doliata,  59. 

"        getula,  86. 

"        rhombomaculata,  86. 

"        Sayi,  84. 
Couperi,  Coluber,  92. 

"      Georgia,  92. 
Crotalidffi,  ix. 
Crotalophorua,  11. 

"        consors,  12. 

"        Edwardaii,  15. 

"        Kirtlandii,  16. 

"        miliariu8,  11. 

"        tergeminus,  14. 
Crotalus,  1. 

adamanteus,  8. 
atrox,  6. 

"        confluentus,  8. 

•'        durisaua,  1. 

"        horridus,  8. 

"        Lecontei,  8. 

"        lucifer,  6. 

"        miliarius,  11. 

"        molossu8, 10. 
oregonus,  145. 
tergeminus,  14. 
cupreus,  Scy talus,  17. 
cursor,  Herpetodryas,  166. 

D. 

Dekayi,  Storeria,  135. 

"       Tropidonotus,  135. 
diademata,  Ninia,  49. 
Diadophis,  112. 

amabilis,  113. 

docilis,  114. 

pulchellus,  115. 

punctatus,  112. 

regalia,  115,  161. 
Dipsas  annul  ata,  155. 
docilis,  Diadophis,  114. 
doliata,  Coronella,  89. 
doliatua,  Coluber,  89. 

"       Ophibolus,  89. 
dorsalis,  Eutainia,  31. 
Drummondi,  Farancia,  123. 
Dry  op  his  Catesboei,  165. 
dulcis,  Rena,  142. 
durissus,  Crotalus,  1. 

E. 

Edwardsii,  Crotalophorus,  15. 
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Elapa,  21. 

44        fuhius,  21. 

"        tenere,  22. 

"        tristis,  23. 
elapsoidea,  Calamaria,  133. 

"        Osceola,  133. 
elegans,  Entainia,  34. 
Emoryi,  Scotophia,  157. 
erythrogaster,  Coluber,  40. 

44        Nerodia,  40. 

"        Tropidonotua,  40. 
erythrogrammus,  Abastor,  125. 

44        Coluber,  126. 

"        Helicops,  125. 

"        Homalopais,  25. 
Erythrolamprus,  82. 
Eutainia,  24. 

44        concinna,  146. 

"        dorsalis,  31. 

44        elegans,  34. 

"        Faireyi,  25. 

44        infernalis,  26. 

44        leptocephala,  29. 

44        Marciana,  86. 

44        ordinata,  32. 

44         ordineides,  33. 

44        parietal  is,  28. 

•«        Pickeringii,  27. 

44        proxima,  25. 

"        radix,  34. 

"        eaurita,  24. 

"        sirtalis,  30. 

44        Yagrans,  85. 
eximius,  Coluber,  87,  8& 

44      Ophibolus,  87. 

F. 

Faireyi,  Entainia,  25. 
Farancia,  123. 

abacurus,  123. 

Drummondi,  123. 

fasciata,  123. 
fasciata,  Farancia,  123. 

44      Nerodia,  89. 
fasciatus,  Coluber,  40. 

44        Tropidonotus,  40. 
flagelliformis,  Anguis,  98. 

Coluber,  98. 

Psammophis,  98. 

Masticophis,  98,  149. 
fiagellum,  Coluber,  98. 
flavigularis,  Masticophis,  99. 

44         Psammophis,  99. 
flariventris,  Bascanion,  9& 

44        Coluber,  96. 
Foxii,  Bascanion,  96. 
Fremontii,  Bascanion,  95. 
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fulvia,  Vipera,  21. 
fulvius,  Coluber,  21. 
44      Elaps,  21. 

G. 

gen  til  is,  Ophibolus,  90. 
Georgia,  92. 

44      Couperi,  92. 
"      obsoleta,  158. 
getula,  Coronella,  86. 
getulus,  Herpetodryas,  84. 
44      Ophibolus,  85. 
41      Pseudoelaps,  86. 
gracilis  maculata,  Viper*,  82. 

"      Tantilla,  131. 
Grahami®,  Salvadora,  104. 
Grahamii,  Regina,  47. 
guttatus,  Coluber,  78. 
"       Scotophis,  78. 

H. 

Haldea,  122. 

44        striatula,  122. 
Helicops  abacurus,  123. 

44        erythrogrammus,  125. 
Heterodon,  61. 

atmodes,  67. 

coccineus,  118. 

oognatus,  64. 

nasicus,  59. 

niger,  55. 

platyrhinos,  51. 

simus,  59. 
heterodon,  Coluber,  51. 
Herpetodryas  cursor,  165. 
44        getulus,  84. 
44        m  ar  gar  iti  ferns,  155. 
Hierophis  constrictor,  93. 
I'olbrookii,  Nerodia,  43. 
Homalopsis  carinicauda,  155. 

erythrogrammus,  125. 

plicatilis,  var.,  156. 

Reinwardtii,  123. 
horridus,  Crotalus,  3. 
humilis,  Rena,  143. 
Hydrops  abacurus,  123. 

Reinwardtii,  123. 
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I. 

infernalis,  Coluber,  26. 
"        Entainia,  26. 
isabella,  Wenona,  140. 

K. 

Kirtlandii,  Crotalophorus,  16. 
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L. 

laetus,  Scotophis,  77. 
Lecontei,  Crotalus,  8. 

44        Rhinocheilus,  120. 
leberis,  Coluber,  45. 
Regina,  45. 
Tropidonotus,  45. 
leptocephala,  Eutainia,  29, 
Leptophis,  100. 

44        aestivus,  106. 

"        majalis,  107,  161. 

44        sauritus,  24. 

44        taeniatus,  103. 
Lindheimerii,  Scotophis,  73. 
Lodia,  116. 

44        tenuis,  116. 
longiBsimum,  Ophthalmidion,  155. 
lucifer,  Crotalus,  6. 
Lycodon  clelia,  155. 

M. 

majalis,  Leptophis,  107. 
Marciana,  Eutainia,  36. 
margaritiferus,  Herpetodryas,  155. 
Masticophis,  98. 

44        flagelliformis,  98, 149. 

41        flavigularia,  99. 

44        mormon,  101. 

44         ornatus,  102. 

44         Schottii,  100. 

44        tceniatus,  103. 
McClellanii,  Pituophis,  68. 
melanocephala,  Calamaria,  155. 
melanoleucus,  Coluber,  65. 

44         Pituophis,  65. 

44        Tar.,  Coluber,  150. 
miliarius,  Caudisona,  11. 

Crotalophorus,  11. 
Crotalus,  11. 
mitis,  Contia,  110. 
mokason,  Agkistrodon,  17. 
molossu8,  Crotalus,  10. 
mormon,  Coluber,  101. 
44        Masticophis,  101. 

N. 

nasicus,  Heterodon,  61. 
Nerodia,  38. 

44        Agassizii,  41. 

"        erythrogaster,  40. 

"        fasciata,  89. 

"        Holbrookii,  43. 

41        niger,  147. 

"        rhombifer,  147. 

44        eipedon,  38. 


<< 


c« 


(I 


«( 


Nerodia,  taxispilota,  43. 
transversa,  148. 
Woodhousii,  43. 
niger,  Heterodon,  55. 
44      Nerodia,  147. 
44      Tropidonotus,  147. 
44      Vipera,  93. 
nigra,  Vipera,  55. 
Ninia,  49. 

44        diademata,  49. 

o. 

obsoleta,  Georgia,  158. 
obsoletus,  Coluber,  158. 
occipito-maculata,  Storeria,  137. 

44        Tropidonotus,  137. 
Ophthalmidion,  155. 

44        longissimum,  155. 
Ophibolus,  82. 

Boylii,  82. 
44        clericus,  88. 
44        doliatus,  89. 
eximius;  74. 
gentilis,  90. 
getulus,  85. 
rhombo-maculatus,  86. 
Sayi,  84. 
splendidus,  83. 
Ophis  California,  153. 
ordinata,  Eutainia,  32. 
ordinatus,  Coluber,  32. 

44        Tropidonotus,  32, 135. 
ordinoides,  Eutainia,  33. 

44        Tropidonotus,  33. 
oregonua,  Crotalus,  145. 
ornatus,  Masticophis,  102. 
Osceola,  133. 

elapsoidea,  133. 
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P. 

parietalis,  Coluber,  28. 

44        Eutainia,  28. 
Pickeringii,  Eutainia,  27. 
piscivorus,  Toxicophis,  19. 

44        Trigonocephalus,  19. 
Pituophis,  64. 

affinis,  66. 
annectens,  87. 

44        bellona,  66. 

44        catenifer,  69. 

44        McClellanii,  68. 

"        melanoleucus,  65. 

"        Wilkesii,  86. 
Pity  ophis,  64. 
poecilogaster,  Coluber,  88. 
porcatus,  Coluber,  40. 


t« 


« 


ALPHABETICAL  INDEX. 


171 


Pssmmophis  flagelliformis,  98. 

"         flavigularis,  99. 
Pseudoelaps  getulus,  86. 

Y,  87. 
planiceps.  Coluber,  154. 
platyrhinos,  Heterodon,  51,  59. 
plicatilis,  var.  Homalopsis,  155. 
plumbea,  Wenona,  139. 
proxima,  Eutainia,  25. 
proximus,  Coluber,  25. 
pugnax,  Toxicophis,  20. 
pulchellus,  Diadophis,  115. 
punctata,  Calamaria,  112. 
punctatus,  Colubor,  112. 

"        Diadophis,  112. 

"        Spiletes,  112. 

Q. 

quadririttatus,  Coluber,  80. 
Scotophis,  80. 


<t 


R. 

radix,  Eutainia,  34. 
regalia,  Diadophis,  115. 
Regina,  45. 

Clarkii,  48. 

44         Grahamii,  47. 

44         leberis,  45. 

44         rigida,  46. 
Reinwardtii,  Homalopsis,  123. 

44         Hydrops,  123. 
Rena,  142. 

dulcis,  142. 

44         humilis,  143. 
Rhinocheilus,  120. 

Lecontei,  120,  161. 
Rhinos  torn  a,  118. 

44         coccinea,  118. 
rhombifer,  Nerodia,  147. 

•'         Tropidonotus,  147. 
rhombomaculata,  Coronella,  86. 
rhombomaculatus,  Ophibolus,  86. 
rigida,  Regina,  46. 
rigidus,  Coluber,  46. 
44       Tropidonotus,  46. 

s. 

Salvadora,  104. 

44        Grahamise,  104,  161. 
saurita,  Coluber,  24. 

44       Eutainia,  24. 

44       Tropidonotus,  25. 
sauritus,  Leptophis,  24. 
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Sayi,  Coluber,  84,  151. 

Coronella,  84. 

Ophibolus,  84. 
Schottii,  Masticophis,  160. 
Scotophis,  73. 

alleghaniensis,  72. 

confinis,  76. 

guttatus,  78. 

lsetus,  77. 

Lindheimerii,  74. 

quadrivittatus,  80. 

Tulpinus,  75. 
Scytalus  cupreus,  17. 
semiannulata,  Sonora,  117. 
septemvittatus,  Coluber,  45. 
8imus,  Coluber,  59. 

"      Heterodon,  69. 
sipedon,  Coluber,  38. 
Nerodia,  38. 
Tropidonotus,-  38. 
sirtalis,  Coluber,  30. 
Eutainia,  30. 
44       Tropidonotus,  30. 
Sonora,  117. 

44        semiannulata,  117. 
splendidus,  Ophibolus,  82. 
Spiletes  punctatus,  112. 
Storeria,  135. 

Dekayi,  135. 

occipito-maculata,  137. 
striatula,  Calamaria,  122. 

Haldea,  122. 
striatulu8,  Coluber,  122. 


T. 

taenia,  Tropidonotus,  80. 
troniatus,  Leptophis,  103. 
tseniatus,  Masticophis,  103. 
Tantilla,  131. 

coronata,  131. 

gracilis,  132,  161. 
taxispilota,  Nerodia,  43. 
taxispilotus,  Coluber,  43. 

44         Tropidonotus,  43. 
tenere,  Elaps,  22. 
tenuis,  Calamaria,  116. 

44      Lodia,  116. 
tergeminus,  Crotalophorus,  14. 

44         Crotalus,  14. 
testaceus,  Coluber,  150. 
thraso,  Coluber,  55. 
Tortrix  Bottie,  154. 
Toxicophis,  19. 

atrofuscus,  149. 

piscivorus,  19. 

pugnax,  20. 
transversa,  Nerodia,  148. 
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transversus,  Tropidonotus,  148. 
Trigonocephaly  atrofuscus,  160. 

cenchris,  17. 

contortrix,  17. 

piscivorus,  19. 
tristis,  Elaps,  28. 
Tropidonotus  bipunctatus,  30. 

concinnus,  146. 

Dekayi,  135. 

erythrogaster,  41. 

fasciatus,  40. 

leberis,  46. 

niger,  147. 

oocipito-maculatus,  137. 

ordinatus,  Storer,  135. 

ordinatus,  Holbr.  32. 

ordinoides,  83. 

rhombifer,  147. 

rigidus,  46. 

saurita,  25. 

sipedon,  88. 

sirtalis,  80. 

taania,  80. 

taxispilotus,  43. 

trans  versus,  148. 
TyphlopicUe,  ix. 


v. 

vagrans,  Eutainia,  85. 
Valeria,  Virginia,  127. 
vernalis,  Chlorosoma,  108. 

"        Coluber,  108.  ^ 
ventre  cuprei  coloris,  Vipera,  41. 
venustus,  Coluber,  137. 
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vertebralis,  Coluber,  152. 
vetustus,  Baficanion,  97. 
Vipera  capite  viperrens,  69. 

"        caudisona  americana,  1. 

"  "  "  minor,  11. 

"        fulvia,  21. 

"        gracilis  maculata,  32. 

"        niger,  93. 

"        nigra,  55. 

"        ventre  cuprei  colons,  41. 

"        viridis  maculatus,  32. 
Virginia,  127. 

"        Valeria,  127. 
viridis,  Anguis,  106. 

'•      maculatus,  Vipera,  32. 
vulpinus,  Scotophis,  75. 

w. 
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Wenona,  139. 

isabella,  140. 

plumbea,  139. 
Wilkesii,  Pituophis,  71. 
Woodhousii,  Nerodia,  42. 


Y. 

T,  Pseudoelaps,  87. 


z. 

Zacholus  zonatus,  153. 
zonatus,  Coluber  (Zacholus),  163. 


THE  END. 
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The  following  lists  of  the  described  species  of  North  American  shells 
have  been  prepared  at  the  request  of  this  Institution,  by  several  accom- 
plished conchologists,  for  the  purpose  of  labelling  the  specimens  in  the 
Smithsonian  collection. 

Applications  having  been  made  for  copies  of  the  lists,  it  has  been  though 
that  their  publication  would  be  generally  useful,  in  facilitating  the  pre 
paration  of  catalogues,  the  labelling  of  collections,  conducting  exchanges, 
checking  off  faunas  of  particular  regions,  etc. 

The  series  of  lists  is  complete  with  the  exception  of  that  of  the  marine 
fauna  of  the  West  India  Province,  including  the  shores  of  Florida,  the  Gulf 
coast,  the  West  Indies,  etc.  On  account  of  the  great  extent  of  this  pro- 
vince, and  the  uncertainty  in  relation  to  many  of  its  species,  together  with 
their  imperfect  representation  in  American  conchological  collections,  it  has 
been  thought  expedient  to  omit  for  the  present  a  list  of  its  shells.  As 
soon  as  such  a  list  can  be  properly  prepared,  it  will  be  added  to  the  series. 

In  accordance  with  the  views  of  a  majority  of  the  compilers  of  the  lists, 
the  authority  given  for  each  name  refers  to  the  original  describer  of  the 
species,  and  not  to  the  one  who  first  published  the  name,  both  generic  and 
specific,  as  here  printed. 

It  will  be  readily  understood  that  the  Smithsonian  Institution  cannot 
vouch  for  the  accuracy  of  the  names  of  the  lists  or  for  their  completeness, 
and  that  all  responsibility  in  reference  to  these  points  rests  with  the  several 
authors. 

JOSEPH  HENRY, 

Secretary  S.  L 

SMITHBOJIUr  Institution, 
May,  1860. 
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SHELLS  OF  NORTH  AMERICA. 


WEST   COAST: 
OREGONIAN  AND  CALIFORNIAN  PROVINCE. 


BY 

P.   P.   CARPENTER. 


This  list  is  condensed  from  that  presented  in  the  "Report  to  the  British 
Association,"  1856,  pp.  298  et  seq.  Species  are  omitted  which  have 
since  been  discovered  to  be  synonyms,  or  which  rest  on  doubtful  authority 
as  occurring  in  this  zoological  province ;  which  is  known  to  extend  from 
Puget  Sound  to  San  Diego.  Stragglers  from  other  districts  are  omitted; 
as  also  the  species  peculiar  to  the  peninsula  of  Lower  California. 

The  generic  names  alone  are  given  of  undescribed  species  in  the  Smith- 
sonian collection,  or  of  species  not  yet  satisfactorily  identified. 


PAULIOBRANCIIIATA. 
IMscinldae. 

1.  Discina  Evansii,  Dav, 

Terebratulldee. 

2.  Waldheimia  californica,  Koch. 
8.  Terebratella  caurina,  Gld. 

4.  Terebratella  pulvinata,  Gld. 

LAMEIXIBRANCHIATA. 
Pholadidse. 

5.  Teredo 

6.  Zirphsea  ?crispata,  Linn. 

7.  Pholadidea  ovoidea,  Gld. 

8.  Pholadidea  penita,  Conr. 

9.  Parapholas  californica,  Conr. 

Saxlcavldae. 

10.  Saxlcava  pholadis,  Lam. 

BIyldae. 

11.  Panopsea  generosa,  Gld. 

12.  My  a  praBcisa,  Gld. 

13.  Platyodon  cancellata,  Conr. 

14.  Cryptomya  californica,  Conr. 

15.  Treaua  capax,  Gld. 

16.  SchUothoerua  Nuttallii,  Conr. 


Corbulldae. 

17.  Neaera 

18.  Sphcenia  • 

Anatlnldae. 

19.  Thracia  carta,  Conr. 

20.  Lyonsia  californica,  Conr. 

21.  Mytilimeria  Nuttallii,  Conr. 

22.  Periploma  argentaria,  Conr. 

23.  Pandora  punctata,  Conr. 

24.  Pandora 

Sol  en  Idee. 

25.  Solen  sicariua,  Gld. 

Solecurtldse. 

26.  Machsera  lucida,  Conr. 

27.  Machaera  patula,  Port. 

28.  Solecurtus  californianus,  Conr. 

29.  Solecurtus  subteres,  Conr. 

Telllnldae. 

30.  Sanguinolaria  Nuttallii,  Conr. 

31.  Sanguinolaria  rubroradiata,  C 

32.  Psammobia  paoifica,  Conr. 

33.  Tellina  bodegenais,  Hds. 

34.  Tellina 

35.  Tellina 


(<0 


36.  Tellina  83. 

37.  Tellina  84. 

38.  Macoma  e  dulls,  Nutt.  85. 

39.  Maooma  inconspicua,  B.  fr  Sby. 

40.  Maooma  nasuta,  Conr.  86. 

41.  Macoma  secta,  Conr, 

42.  Sorobicularia  alta,  Conr.  87. 

43.  Strigilla  carnaria,  Linn.  88. 

44.  Semele  decisa,  Conr,  89. 

45.  Semele  rubrolineata,  Conr.  90. 

46.  Cumingia  californioa,  Conr.  91. 

Donacidae. 

47.  Donax  califbrnicus,  Conr.  92. 

48.  Donax  flexuosus,  Gld.  93. 

49.  Aroopagia  vicina,  C.  B.  Ad.  94. 

Mactrldse.  95. 

60.  Mactra  californica,  Conr.  96. 

61.  Mactra  falcata,  Gld.  97. 

62.  Mactra  planulata,  Conr.  98. 

Veneridae.  99. 

63.  Trigona  crassatelloides,  Conr.  100. 

64.  ?Trigona  tantilla,  Gld.  101. 

65.  Dione  callosa,  Conr.  102. 
56.  Venus  oaliforniensis,  Sby.  103. 

67.  Venua  dispar.  104. 

68.  Venua  excavata,  Cpr.  105. 

59.  Venua  fluctifraga,  Sby. 

60.  Venua  Nuttallil,  Conr.  106. 

61.  Venua  107. 

62.  Tapes  gracilis,  Gld.  108. 

63.  Tapes  Petitii,  Desk.  109. 

64.  Tapes  rigida,  Gld. 

65.  Tapes  staminea,  Conr.  110. 

Petricolidae.  ill. 

66.  Petricola  californica,  Conr.  112. 

67.  Rupellaria  lamellifera,  Conr.  113. 

68.  Saxidomus  aratus,  Gld.  114. 

69.  Saxidomus  Nuttallil,  Conr.  115. 

Astartldae. 

70.  Astarte  116. 

71.  Trapezium  californioum,  Conr.  117. 

72.  Cardita  ventrioosa,  Gld.  118. 

Chamidae.  119. 

73.  Chama  exogyra,  Conr.  120. 

74.  Chama  pelluoida,  Rve.  121. 

Cardladae.  122. 

75.  Cardium  oaliforniense,  Desk.  123. 

76.  Cardium  (like  gro»nlandioum).     124. 

77.  Cardium  luteolabrum,  Gld.  125. 

78.  Cardium  Nuttalli,  Conr. 

79.  Cardium  quadragenarlum,  Con.   126. 

80.  Cardium  substriatum,  Conr.  127. 

Luclnldae.  128. 

81.  Lucina  bella,  Conr. 

82.  Luoina  californica,  Conr.  129. 


Luoina  Nuttallil,  Conr. 

Luoina 

Cryptodon 

Dlplodontldae. 

Diplodonta  orbella,  Gld. 
Kellladae. 

Kellia  Laperousii,  Desk. 

Kellia  [rugifera]. 

Kellia  suborbioularls,  Mont. 

Lasea 

Montacuta 

BIytilldae. 
Mytilus  oalifornianus,  Conr 
Mytilus  edulis,  Linn. 
Mytilus  glomeratus,  Gld. 
Septifer 

Modiola  oapax,  Conr. 
Modiola  elongata,  Swains. 
Modiola  flabellata,  Gld. 
Modiola  modiolus.  Linn. 
Modiola  nitons,  Cpr. 
Modiola  recta,  Conr. 
Modiola 

Crenella  [like  discrepansj. 
Lithophagus  faloatus,  Gld. 
Lithophagus 

Arcadae. 
Area  labiata,  Sby. 
Area  ?multioostataf  Sby. 
Byssoaroa  pernoides,  Cpr. 
Axinsea  septentrional!*,  M. 

Nuculidae. 
Nucula  cselata,  Hd$. 
Nucula  ?tenuis,  Mont. 
Leda  ?oaudataf  Mont. 
Leda 
Yoldia 
Yoldia 

Pectlnldae. 

Peoten  Pabrioii,  Phil. 
Pecten  heriotas,  Gld. 
Peoten  (like  Islandious). 
Peoten  latiauratus,  Conr. 
Peoten  ?nodosusy  Linn. 
Pecten  purpuratus,  Lam. 
Peoten  ?ventrioosus,  Shy. 
Amuslum  oaurinum,  Gld. 
Janeira  florida,  Hds. 
Hinnites  gigantens,  Gray. 

Ostraeidae. 
Ostrea  oonohaphila,  Cpr. 
Ostrea  [lurida]. 
Ostrea  rum,  Gld. 

AnomladaB. 
Plaounanomia  alope,  Gray* 
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acunanomla  oepio,  Gray, 
acunanomla  macrosohlama, 
Bomia  lampe,  Gray,       [Desk, 

GASTEROPODA 
PI8THOBR  A  XCHIAT  A. 
Bnllldae. 

alia  nebulosa,  Gld, 

amlnea  veaicula,  Gld, 

amlnea  vireacena,  Sby, 

amlnea 

ornatlna  cerealia,  Gld, 

ornatlna  culcitella,  Gld, 

ornatlna  inculta,  Gld. 

ornatlna 

yllohna 

GASTEROPODA 
'ROSOBRANCHIATA. 


Dentalladse. 

tontalium 
lentalium 

SCUTIBRANCHIATA. 

Cbitonidae. 

Jallochiton  interstlnctua,  Gld. 
•epldoohlton  Mertenaii,  Midd. 
•epidochiton  scrobiculatus,  M, 
tonicia  lineata,  Wood. 
dopalia  BlalnvUlel,  Brod. 
dopalla  Hindaii,  Sby. 
dopalia  Bimpaonii,  Gray, 
dopalia  veapertina,  Gld. 
Eatherina  tunicata,  Sby, 
?ryptochiton  Stellexi,  Midd, 
Chiton)  acutua,  Cpr. 
Chiton)  californicua,  Nutt, 
Chiton)  dentiena,  Gld. 
Chiton)  Hartwegii,  Cpr. 
Chiton)  lignosua,  Gld. 
Chiton)  montereyenaia,  C. 
Chiton  muecoaue,  Gld. 
^Chiton)  NuttaOli,  Cpr, 
(Chiton)  ornatua,  Nutt, 
[Chiton)  regular!*,  Cpr, 
Chiton  aoaber,  Rve. 
(Chiton)  Woaneaaenakii,  M, 

Patellldse. 
Patella  toreuma,  Rve, 
Nacella  depiota,  Hd$, 
Nacella  inoeaaa,  Hds, 
Nacella  inatabilia,  Gld. 

Acmseidae* 

Aomaaa  Aanii,  Midd, 


171.  Aom»a  patina,  Esch. 

172.  Acmaea  pelta,  Esch. 

173.  Acmaaa  persona,  Esch. 

174.  Acnraaa  ecabra,  Nutt. 

175.  Aomaaa  apeotrum,  Nutt, 

176.  [Tectnrella]  grandia,  Gray. 

177.  Sourria  mitra,  Esch, 

Fissnrellidae. 

178.  Fiaaurella  volcano,  Rve, 

179.  Glyphia  aapera,  Esch. 

180.  Lnoapina  crenulata,  Sby. 

181.  Pnnoturella  cucullata,  Gld. 

182.  Punoturella  galeata,  Gld. 

Hallotldae. 

183.  Haliotia  californienala,  Swains, 

184.  Haliotia  corrugata,  Gray. 

185.  Haliotia  Cracherodii,  Leach, 

186.  Haliotia  [/tfakamtaohatkiana] 

187.  Haliotia  rnfeaoena,  Swains, 

188.  Haliotia  aplendena,  Rye. 

Trocbld  ae. 

189.  Phaaianella  compta,  Gld. 

190.  Pomaulax  undoaua,  Wood, 

191.  Pachypoma  diadematum,  Val 

192.  Trochiaoua  Norriaii,  Sby. 

193.  Ziziphinna  annulatua,  Mart. 

194.  Zisiphinua  dollariua,  Chemn. 

195.  Zisiphinua  filoaua,  Wood. 

196.  Livona  picoidea,  Gld. 

197.  Oailinua  gallina,  Fbs. 

198.  Oailinua 

199.  Omphaliua  aureotinctua,  Fbs, 

200.  Omphaliua  brunneua,  A.  Ad. 

201.  Omphaliua  euryomphalua,  J. 

202.  Omphaliua  fuaceacena,  Phil, 

203.  Omphaliua  maeatua,  Jonas, 

204.  ?Omphaliua  marcidua,  Gld. 

205.  Omphaliua  marginatua,  Nutt. 

206.  Omphaliua  Pfeifferi,  Phil. 

207.  Margarita  calloatoma,  A,  Ad, 

208.  Margarita  pupilla,  Gld. 

209.  Margarita 

210.  Margarita 

211.  Margarita 

212.  Margarita 

PECTINIBRANCHIATA. 

Calyptraeidse. 

213.  Cruoibulum  apinoaum,  Sby. 

214.  Oalerua  mstigiatua,  Gld. 

215.  Crepidula  aouleata,  Linn. 

216.  Crepidula  adunca,  Sby. 

217.  Crepidula  explanata,  Gld. 

218.  Crepidula  incurra,  Brod. 


(«) 


.  Crapldula  UngnUta,  Gld. 
.  Crepidula  nnmmaria,  Gld. 
.  Crepidula  rugoaa,  Null. 
.  Hipponyx  antiqnatua,  Linn 
.  Hipponyx  barbatua,  Ay. 
.  Hipponyx  Orayanna,  Mke. 

1  •!    III!    liliil'. 

.  A!  etna  aquamigerua,  Cpr. 
.  Spiroglyphua 
.  Spiroglyphua 

TiiniKIN.l;.-. 
:.  Heaalia 


;.  BltUuni 

.  Cerithidoa  albonodoaa,  Cpr. 
:.  Cerithldea  pullata,  Gld. 
.  Cerithldea  aacrata,  aid, 

L.l(orliilda'. 
.  Litorina  planaxls,  Phil. 
.  Litorina  plans,  Gld.     . 
,  Litorina  scutellata,  Gld. 
'.  Litorina  altchaua,  Phil. 
.  Laonna  oarinata,  Gld. 
.  Laonna  nnlfaaolata,  Cpr. 

Ovulldse. 
»  Radius  variabilis,  5Sy. 

<  '.v|»i-;i  idii'. 
.  Lnponia  ulbuginusa.  Gray. 
.  Luponia  apadlcea,  Swaim. 
.  Trivia  califorulca.  Gray. 
.  Erato  leucophEBa,  Gld. 

CnnceUui'lailsc. 
.  TrichoUopia  caucellata,  Edt. 

P  le  u  r  otom  Id  w. 
.  Drlllia 
.  Daplinolla 
.  Mangeila 
.  Mangolia 
.  Beta  ndloola,  (ltd. 
.  Bala 

C'onldie. 
,  Conua  tavus,  Gld. 

Pj  rami  del  I  Ida;. 
.  Odoatomla  gravida,  Gld. 
.  Odoatomla 
.  Parthanla 

.  Chemultata  [ohocolata]. 
.  Chemnitaia  tannicnla,  Gld. 
i,  Chemnltaia  torquata,  Gld. 

Eulfmldce. 

.  Enlima 


Scalarladae. 

I  Scalaria  auatrarla,  Phil. 

,  Scalaria  llikt  ochotenala]. 
.  Scalaria 

NatlctdK. 

.  JKatlaa  ?olauaa.  Brad.  £■  Sbj. 
.  Natlea  Impervla,  Phil. 
.  LnnaUa  algtda.  Gld. 
.  Lunatla  caurtna,  Gld. 
1.  Lnnatia  Lewiaii,  Gld. 
'■  Neverita  Recluiiana.  Bee. 
.   Poliuicea  perspicua,  Reel. 

Trltonldre. 

'•  Atgobucoinum  oregonenie, 

Ranellldae. 

i.  Raoolla  califorulca,  Bdt. 
1.  Ranella  triqnetra.  Bet. 

II  in  iiui'. 
:  M.ti  i  maura.  Nutt. 

MarglDelllda?. 
I.  Margin  eila  Jewettii,  Cpr. 

Ul  vldw. 
'.  Olivnlla  blpiicata,  Sbg. 
.  OllvelU  rafofaaoiata.  Bet. 
'.  Olivnlla 

Purpurlda, 
•t  Purpura  decemooatata,  MM 
.  Purpura  emarginata.  Dah. 
:.  Purpura  lactnea.  Etch. 
.  Purpura  oatrlna.  Gld. 
,.  Monocnroa  engonatura,  (W. 
.  Monoceroa  laptlloldea,  Cm- 
:.  Wltidella  Oooldil,  Cpr. 
.  NlUdoUa 
i.  Trnncarla 

'.  Coraitoma  Belcharl,  Eii 
1.  Ceraatoma  follatum,  Ek\. 

Bnccinldre. 
.  Colnmbella  californiana,  G«& 
',.  Columbella  oarinata,  IN'. 
;.  Columbella  gauaapata,  tlld 
■.  Colnmbella  Bta-barbaroosii.C- 
.  Bucciuum  corrugaturo.  Ret. 
:.  Naaaa  fosaata,  Gld. 
.  Naaaa  mendica,  Gld. 

Murlrldrc. 
'.  Chryaodomus  antiquum,  Li"- 
'.  Chryaodomua  Middendoiffli- 
■.  Chryaodomua  [0^ 

.  Chiysodoiuus  aitchana,  MM 
:  Trophon  canceUlnnm,  Bit 
:  Trophon  corrugatum.  Am, 
,  Trophon  orphetis,  Gld. 
,  Fteronotna  raativna,  Bit. 
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CHECK  LIST 


OF  THE 


SHELLS  OF  NORTH  AMERICA. 


WEST    COAST: 
MEXICAN  AND  PANAMIC  PROVINCE. 


BY 

P.  P.    CARPENTER. 


The  West  Tropical  fauna  of  America  is  known  to  extend  from  Guaymas 
in  the  Gulf  of  California,  to  the  shores  of  Ecuador  and  Peru;  and  includes 
the  Galapagos  Islands.  This  list  contains  the  Panama  Shells  of  Prof.  C. 
B.  Adams;  the  Mazatlan  Shells  of  the  British  Museum  Catalogue;  the 
species  from  various  sources  enumerated  in  the  "  Report  on  the  Present 
State  of  our  Knowledge  of  the  Molluska  of  the  West  Coast  of  N.  America," 
— British  Association,  1856,  pp.  289  et  seq.;  and  a  few  since  discovered. 
The  synonyms,  stragglers  from  other  faunas,  and  the  insular  and  South 
American  species  are  omitted.  Being  prepared  simply  for  the  interchange 
of  named  specimens,  it  should  not  be  cited  as  an  authority. 


BRYOZOA. 

Membraniporidac. 

1.  Membranlpora  denticulate,  B. 

2.  Membranlpora  gothica,  Ryl. 

3.  Lepralia  adpreasa,  Busk. 

4.  Lepralia  atrofusca,  Ryl. 

5.  Lepralia  hippocrepis,  Busk, 

6.  Lepralia  humilis,  Busk. 

7.  Lepralia  marginipora,  Reuss, 

8.  Lepralia  mazatlanica,  Busk. 

9.  Lepralia  rostrate,  Busk. 

10.  Lepralia  triapinosa,  Johnst. 

Celleporidae. 

11.  Cellepora  cyclostoma,  Busk. 

12.  Cellepora  papUlaeformis,  Busk. 

Discoporidae. 

13.  Defrancla  intrioata,  Busk. 


PAIXIOBRANCHIATA. 

14.  Diacina  Cumingii,  Brod. 


15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 

24. 
25. 

26. 

27. 
28. 

29. 
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Pboladidae. 

Pholaa  cornea. 
Pholaa  crucigera,  Sby. 
Fholadidea  curte,  Sby. 
Fholadidea  melanuxm,  Sby. 
Fholadidea  tubifera,  Sby. 
Farapholas  acuminata,  Sby. 
Farapholaa  calva,  Gray. 
Martesia  intercalate,  Cpr. 
Martesia  xylophaga,  Vol. 

Gas  trochaen  idae. 
Gaatrochaena  ovate,  Sby. 
Gafltrocheena  truncate,  Sby% 

Saxicavidae. 
Saxloava  ?arotioa,  Linn. 

Corbulidae. 
Sphasnia  fragilis,  Cpr. 
Potemomya  asqualis,  C.B.Ad. 
Potemomya  inflate,  C.  B.  Ad. 


>.  Fotamomya  txigonalls,  C.  B.  A. 

.  Cnrbnla  blcarinata,  Sty. 

:.  Corbala  Wradtata,  Sty. 

I.  Corbala  Bolvlnel. 

I.  Corbala  fragile,  lid*. 

'.  Corbala  matmorata,  Hd: 

I.   Cotbala   naauta,   Sly. 

'.  Corbula  nnclformla,  Sby. 

i.  Cotbala  obesa,  Iltli. 

>.  Cotbala  ovalata,  Sbg. 

'.  Cotbala  pustulosa,  Cpr. 

..  Cotbala  radlat^a. 

i.  Corbala  rubra,  C.  IS-  Ad. 

I.  Corbala  apecloaa,  lids. 

1.  Corbala  tenuis.  Sty. 

i.  Cotbala  ventrlooaa,  Rvt. 

Anatinidae. 
I.  Tlimcla  aqaamoaa,  Cpr. 
'.  Tylerla  f/aaille,  11.  fr  A.  Ad. 
i.  Iiyonala  dlaphana,  Cpr. 
t,  Lyonaia  plcf.a.  Sty. 
I.  Perlploma  alta,  C.  B.  Ad, 
..  Perlploma  exourrata,  Cpr. 
!.  Ferlploma  Loaaa,  Conr. 
I.  Perlploma  papyracea,  Cpr. 
I.  Ferlploma  planioaoula,  Shy. 
).  Nesora  ooatata,  lldi. 
i.  HetBta  dldyma,  Hdt. 
'.  Fandota  brevifrona. 
<■  Pandora  olavlculata,  Cpr. 
1.  Pandora  oomnta,  C.  B.  Ad, 

Mill    II  1.1,1  \ 

I.  Soleu  tadls,  C  B.  Ad, 
Solecurlidtc. 

..  Solecartns  afflala,  C.  B.  Ad. 
I  Soleoortus  polltaa,  Cpr. 
I.  Boleoartas  vlolaacena,  Cpr. 
I.  Banguinolatla  minlata,  Old. 
i.  Bangainolatia  telllnoldes,  Ad. 
I.  Psammobia  Kindermannl.PSt/. 
'.  Tellina  btevftoatrls,  Detk. 
i.  Tellina  BrodoripH,  Dttk, 
I.  Tellina  oognata,  C.  B.  Ad. 
>.  Tellina  colurablenals,  Hani. 
..  Tellina  crystalline,  Chtmn. 
'..  Tellina  Cumingil,  H-int. 
1.  Telllua  deUoatula.  Desk. 
L  Tellina  deaticulata,  Deth. 
i.  Tellina  Deahayeall,  Cpr. 
i.  Tellina  -donacilla,  Cpr. 
I.  Tellina  ebnrnea,  Hani. 
).  Tallinn  faaata,  BaW*> 
).  Tallinn  fellx.  Hani. 
).  Tallinn  gamma,  Gld. 
I.  Tellina  hlberna,  Hani. 


.  Tellina  inaculpta,  Hani. 
.  Tellina  lacoridan*,  Haul. 
.  Tellina  laraellata,  Cpr. 
.  Tellina  panamenaiB. 
.  Tellina  prlncepe,  Hani. 
.  Tellina  prora,  Hani. 
.  Tallinn  paella,  C.  B,  Ad. 

.  Tellina  punicea.  Born. 

.  TelUna  pure,  Gld. 
.  Tellina  rogla,  Han!. 
.  Tellina  regular!*,  Cpr. 
.  Tellina  rhodora,  Hani 

.  Tellina  rnbeacona,  Hani 

.  Tellina  rafeaoena,  Chtmn. 

.  Tellina  slllqaa,  C.  B.  Ad. 

.  Tellina  atramlnea,  Dan. 

.  Tellina  vlrgo,  Hani 

.  Macoma  aatora,  Hani. 

.  Maooma  oonolnna,  C.  B.  Ad. 

.  Maooma  Dombeyl,  Hani. 

.  Macoma  elongata,  Hani. 

.  Maooma  enbamaculum,  Haul 

.  Maooma  maaatlanica,  JImL 

.  Maooma  petal  am,  Vat 

.  Maooma  plebeia.  Haul. 

.  Maooma  tersa.  Old. 

.  Strlgilla  .■■■,::■.,■■    Linn. 

.  StriaUla  dlchotoma,  Hit. 

.  Btrtailla  dlajunota,  Of*. 

.  Btrisllla  ervilia,  Phil 

.  StrieUla  leallcala,  /•/.,;. 

.  Bttigilla  slDceTa,  Hani. 

•  Tellldora  fiumett,  Bmd.  J-  S«j. 

.  ?Scroblcala(Ia  prodnota,  Cy. 

■  ?SctobiculaTla  vlridltiucW,  C 

.  Bamele  bicolor,  C.  B.  Ad. 

.  Bamele  callfornloa,  A.  Ad. 

.  Samale  elliptlca,  Sty. 

.  Bemele  daveBcena,  OH 

.  Samela  obllqaa.  Wood. 

.  Semele  planata. 

,  Semele  pronima,  C.  B.  Ad. 

.  Bemele  pulohra,  Sbg. 

.  Bemele  attioaa,  C.  B.  Ad. 

.  Bamele  tortnoaa,  C.  B.  Ad. 

.  Bemele  ventricoaa,  C.  B.  Ad. 

.  Bemele  ??eauata,  A.  Ad. 

.  Cumlngla  callfornloa,  Coir. 

.  Camiogia  lnmelloaa,  Sbg. 

.  Cnmlngla  trlgonnlarls,  Shj. 

.  Ctuolngla 

DoBH^ldse. 
.  Ipnlgenla  alUor,  Sbg. 
.  Iphlgenla  laavlgata,  Gmd. 
.  Aroopagla  viaun,  C.  B.-Ad. 
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136.  Donax  aasimills,  Hani. 

137.  Donax  bella,  De$k. 

138.  Donax  caBlatus,  Cpr. 

139.  Donax  oarinatus,  Hani. 

140.  Donax  Carpenter!,  H.  fr  A.  Ad. 

141.  Donax  Conradi,  Desk. 

142.  Donax  culminatus,  Cpr. 

143.  Donax  gracilis,  Hani. 

144.  Donax  navicula,  Uanl. 

145.  Donax  ovalina,  Desk. 

146.  Donax  panamenais. 

147.  Donax  punctatostriatus,  Hani. 

148.  Donax  transversus,  Sby. 

Mactridse. 

149.  Mactra  angulata,  Gray. 

150.  Maotra  angusta,  Desk. 

151.  Mactra  oalifornica,  Desk. 

152.  Mactra  exoleta,  Gray. 

153.  Mactra  fragilis,  Chemn. 

154.  Mactra  goniata,  Gray. 

155.  Mactra  laciniata. 

156.  Maotra  pallida. 

157.  Mactra  velata,  Phil. 

158.  Raeta  elegans,  Sby. 

159.  Rangia  mendica,  Gld. 

Veneridae. 

160.  dementia  graoilllma,  Cpr 

161.  Trigona  argentina,  Sby. 

162.  Trigona  humilis,  Cpr. 

163.  Trigona  planulata,  Sby. 

164.  Trigona  radiata,  Sby. 

165.  Dosinia  Annas,  Cpr. 

166.  Dosinia  Dunkeri,  Phil. 

167.  Dosinia  ponderosa,  Gray. 

168.  Cyclina  p*roducta,  C/>r. 

169.  Cyclina  subquadrata,  Hani. 

170.  Dione  aurantia,  Hani. 

171.  Dione  brevispinosa,  Sby. 

172.  Dione  chionsea,  Mice. 

173.  Dione  circinata,  Born. 

174.  Dione  ooncinna,  Sby. 

175.  Dione  consanguinea,  C.  B.  .4</. 

176.  Dione  lupinaria,  Less. 

177.  Dione  rosea,  Brod.  4'  Sby. 

178.  Dione  unicolor,  Sby. 

179.  Dione  vulnerata,  Brod. 

180.  Cytherea  petichialia,  Lam. 

181.  Venns  amathusia,  Phil. 

182.  Venns  calif orniensis,  Brod. 

183.  Venus  columbiensis,  Sby. 

184.  Venns  crenifera,  Sby. 

185.  Venns  distans,  Phil. 

186.  Venns  fluctifraga,  Sby. 

187.  Venns  rascolineata,  Br.  &•  Sby. 

188.  Ven.ua  gnidia,  Brod.  f  Sby. 


189. 
190. 
191. 
192. 
193. 
194. 
195. 
196. 
197. 
198. 
199. 
200. 
201. 

202. 
203. 
204. 
205. 
206. 
207. 
208. 
209. 
210. 
211. 

212. 
213. 
214. 
215. 
216. 
217. 
218. 
219. 
220. 
221. 
222. 
223. 

224. 
225. 
226. 
227. 

229. 
230. 
231. 

232. 
233. 
234. 
235. 
236. 
237. 
238. 
239. 


Venns  Kellettii,  Hds. 
Venns  multioostata,  Sby. 
Venus  negleota,  Gray. 
Venns  ornatissima,  Brod. 
Venus  pulicaria,  Brod. 
Venus  reticulata,  Ln. 
Venus  undatella,  Sby.         [Sby 
Anomalocardia  subimbricata, 
Anomalocardia  subrugosa,  S. 
Tapes  grata,  Say. 
Tapes  histrionica,  Sby. 
Tapes  squamosa,  Cpr. 
Tapes  tenerrima,  Cpr. 

Petricolidae. 
Petricola  cognata,  C.  B.  Ad. 
Fetricola  dactylus,  Sby. 
Petricola  denticulata,  Sby. 
Fetricola  robusta,  Sby. 
Fetricola  ventricosa,  Desk. 
Rupellaria  exarata,  Cpr. 
Rupellaria  foliaoea,  Desk. 
Rupellaria  lingua-felis,  Cpr. 
Rupellaria  paupercula,  Desk. 
Naranio  scoblna,  Cpr. 

Astartidae. 
Qouldia  paclfica,  C.  B.  Ad. 
Gouldia  varians,  Cpr. 
Circe  margarita,  Cpr. 
Circe  subtrigona,  Cpr. 
Crassatella  gibbosa,  Sby 
Trapezium 
Cardita  afflnis,  Brod. 
Cardita  oalifornica,  Desk. 
Cardita  crassa,  Gray. 
Cardita  Cuvieri,  Brod. 
Cardita  latioostata,  Sby. 
Cardita  radiata,  Brod. 

Chamidae* 
Chama  Buddlana,  C.  B.  Ad. 
Chama  corrugata,  Brod. 
Chama  echinata,  Brod. 
Chama  exogyra,  Conr. 
Chama  frondosa,  Brod. 
Chama  panamenais,  Rve. 
Chama  pro  due ta,  Brod. 
Chama  spinosa,  Sby. 

Cardiada?. 
Cardium  alabastrum,  Cpr. 
Cardium  Belcherl,  Brod.  fr  Sby. 
Cardium  biangulatum,B.^*56y. 
Cardium-  oonsors,  Brod.  fr  Sby. 
Cardium  Cumingii,  Brod. 
Cardium  elatum,  Sby. 
Cardium  granilerum,  Brod.  fr  8% 
Cardium  maculosum.  Wood. 


(*> 


>.  Cardlwn  obovale,  Bred,  jr  Sbj. 
.  Caidinm  panamenae,  Sbg. 
I  Cardlura  proceram,  .Sly. 
I.  Cardlum  rotundatum,  Cpr. 
i.  Cardlnm  eenticOBUm,  Sby. 

Luclnidae. 
'.  Codakia  punctata,  Linn. 
!.  Codakia  ;:.-.■..  i!  :.■..  . 
'.  Luolna  annulata,  lire. 
I.  Iiucina  .ii  '■■">:;..  ■:     Cpr. 
I.  Lnciua  ebumea,  lire. 
i.  Luolna  exoavata,  Cpr. 
.  Lncina  fenestrata. 
t.  Lncina  maiatlanica,  Cpr. 
'■■   Lucina  mnrioata,   Chtmn. 
i.  Lncina  pectlnata,   Cpr. 
>.  Luolna  r  .■ . .    ■ , :  ;  i  -  i .  C/ir. 

Diplodoiil  idae. 
i.  Dlplodonta  oalculna,  Rv«. 
'.  Dlplodonta  obllqua,  Phil. 
I.  Dlplodonta  eemiaspera,  Phil. 
'.  Dlplodonta  aabquadrata.  Cpr. 
i.  Felanla  cornea,  8m. 
..  Felanla  ..  en  i..  il  >    II m. 
I  Felania  telliuoidfis,  Rve. 

Kelliadrc. 
i.  Kellla  auborblcularia,  Mont. 
I.  Laseu  oblong  a,  Cpr, 
:  Lane  a  ?nibra,  Meal 
i.  Laaea  trigo  calls,  Cpr. 
'.  Lopton  clementinum,  Cpr. 
i.  Lepton  dionssnm,  Cpr. 
>.  Leptun  obtnanm,  Cpr. 
).  Lopton  umbonatum,  Cpr. 
..  Pythina  Bublwvia,  Cpr. 
I.  Montaouta  chalcedonies,   Cpr, 
I.  Montacnta  elliptic,-!,  Cpr. 
{.  Montacnta  atlbqiiadrata,  Cpr. 
:  Scintilla  Cumingii,  Smk. 
':   ICycladella  papyracea.] 

INytilidte. 
'.  Myttlna  multlformia,  Cpr. 
t.  Mytllns  palliopnnctatus,  Dlcr. 
i.  Septlfer  CumlnglannB,  Dkr. 
).  Modlola  brasillensla,   Chema. 

..  Modlola  ■   --1-.I--:.  Co'ir. 
',.  Modlola  mntabllla,  Cpr. 
1.  Crenella  ooarctata,  Dkr. 
L  Lithophagna  ariatatna,  Sal. 
i.  Lithophagna  attenuates,  Dtih, 
1.  Llthophagus  calyculatna,    Cpr. 
J.  Lithophagna  cinnamomeua,  L. 
I.  Llthophagus  plumula,  Bank 
).  Leloaolenus  apatioBus,  Cpr. 


Arcadae. 

.  Aroa  caidiiformla,  Sbg. 
.  Aroa  cone  inn  a. 

■  Aroa  formosa,  Sby. 

■  Aroa  pr  andis,  Brod.  &  Sbj. 
■-  Aroa  multlcoatata,  Sbj. 

.    AlOa    -.■.:■■■;...-::.■!.,     Sif. 

.  Soapharca  blfrona,  Cpr. 
.  Soapharca  emarglnata,  Sbj. 
.  Soapharca  labiata,  Shy. 
.  Soapharoa  nox,  Sbg. 
:  JTofltla  reveraa,  Graf. 
.  Argina  brevin-ona,  Sbg. 
<-  Byaaoarca  alteraata,  ttf, 
.  Byaaoarca  aviculoldes,  Rrt. 
.  Byaaoaroa  gradata,  llroi.fr&] 
.  Byaaoarca  illota,  Sbj. 

■  Byaaoarca  mntabllia,  Sfcj. 
.  Byaaoaica  pacifies.  ■%■ 

.  Byaaoarca  R._-.-v. ;.:-..  .' 
.  Byaaoarca  aollda,  Sbg. 
:  Bjaaoaroa  veapartillo,  Cpr. 
a  tricolor,  Her. 
a  eigantea,  Kre. 
:.  Axlnna  lnwqnalla,  Sbj. 
[.  Axlnaaa  maonlata,  Brod. 
i.  Axlnosa  mnltlooBtata,  Sag. 
\.  Axlnasa  parclplota. 
'.  Ajdmn  pectanoldaa. 
I.  Knolnella 

Nuculidw. 
'.  Nucula  axigna,  SSjr. 
1.  Leda  ooateUata,  Stj. 
,.  Loda  oriapm,  Hdt. 
'-  Leda  olanenata,  Sbj. 
I.  Leda  oxcavata,  Bit. 
•-  Leda  flbboaa,  Sby. 
>.  Loda  lyrata,  Hdt 
1.  Leda  polita,  Sbg. 

ATlcnlldse. 
'.  Pinna  laneeolata,  Sbj. 
i.  Pinna  nurara,  Sbg. 
I.  Pinna  mgoia,  54y. 
i.  Pinna  tubercnlaaa,  Sbg. 
..  Avicbla  sterna,  G/if. 
1.  MatgarltiphOTa  flmbrlata,  J^ 
<•  Iaognomon  ChenwltalaDOi, 
i.  laocsomon  Janua,  Cpr.   [IfOri. 

Pecteuidtc. 
>.  Pocten  olronlarla,  Sbj. 
>.  Feotan  fasciculatne,  HA- 
'.  Pocten  nodoana,  Ln. 
1.  Feotan  snbnodcans,  Sbf. 
>•  Peoten  tombesenaia,  VOri. 
)■  Peoten  ventrlcoaoa,  Stj 


341.  Janira  dentata,  Sby. 

342.  Janira  aerioea,  Hd*. 

343.  Lima  angnlata,  Sby. 

344.  Lima  arcuata,  Sby. 

345.  Lima  pacifica,  D'Orb. 

346.  Lima  tetrioa,  Gld. 

Spondylidae. 

347.  Spondylna  oalcifer,  Cpr. 

348.  Spondylna  dnbins. 

349.  Spondylna  llmbatue,  Sby. 

350.  Spondylna  princepa,  Brad. 

351.  Spondylna  radula,  Rve. 

352.  Flicatnla  penicillata,  Cpr. 

Ostreadse* 

353.  Oatrea  columbieuaia,  Hani. 

354.  Oatrea  conohaphila,  Cpr. 

355.  Oatrea  Cumingiana,  Dkr. 

356.  Oatrea  irideacena,  Gray. 

357.  Oatrea  palmula,  Cpr. 

358.  Oatrea  ?Virginioa,  Gmel. 

Anomiadae. 
859.  Flaennanomia  clavioulata,  C. 

360.  Flaennanomia  Cnmingii,  Brod. 

361.  Flacunanomia  foliata,  Brod. 

362.  Flaennanomia  pernoides,  Gray. 

363.  Anomia  fidenaa,  Gray. 
864.  Anomia  lampe,  Gray. 


GASTEROPODA 
OPISTHOBRAJVCHIATA. 
Pleurobrancliidre. 

365.  Umbrella  o  valla,  Cpr. 

Philinidae. 

366.  Smaragdinella  thecaphora,  C. 

Bullidse. 

367.  Bulla  Adamai,  Mke. 

368.  Bulla  exarata,  Cpr. 

369.  Bulla  nebuloaa,  Gld. 

370.  Bulla  panamenala,  Phil. 

371.  Bulla  Quoyii,  Gray. 

372.  Haminea  cymbiformia,  Cpr. 

373.  Haminea  veaicula,  Gld. 

Cylichnidae. 

374.  Cyliohna  luticola,  C.  B.  Ad. 

375.  Tornatina  carinata,  Cpr. 

376.  Tornatina  infrequeua,  C.  B.  Ad. 

GASTEROPODA 
PUOIONATA. 
Auriculidae. 

377.  Melampna  acntna,  D'Orb. 

378.  Melampna  Bridgeaii,  Cpr. 

879.  Melampna  conolnnua,  C.  B.  Ad. 

880.  Melampna  infreqnena,  C.B.Ad. 

881.  Melampna  olivaoene,  Cpr. 


882.  Melampna  panamenala,  C.  B.  A* 

383.  Melampna  atagnalia,  D'Orb. 

384.  Melampna  tabogenala,  C.  B.  A. 

385.  Melampna  trilineatua,  C.B.  Ad. 

386.  Pedipea  angnlata,  C.  B.  Ad. 

Siphonariadae. 

387.  Siphonaria  aaquilirata,  Cpr. 

388.  Siphonaria  coatata,  Sby. 

389.  Siphonaria  gigaa,  Sby. 

390.  Siphonaria  lecanlum,  Phil. 

391.  Siphonaria  maura,  Sby 

392.  Siphonaria  pica,  Sby. 

GASTEROPODA 


*     Ianthinidae. 

393.  lanthina  decollata,  Cpr. 

394.  lanthina  atriulata,  Cpr. 

395.  Recluzia  Rollandiana,  Phil. 


Dentaliadae. 

396.  Dentalium  corrugatum,  Cpr. 

397.  Dentalium  hyalinum,  Phil. 

398.  Dentalium  liratum,  Cpr. 

399.  Dentalium  pretioaum,  Sby. 

400.  Dentalium  teeaaragonum. 


SCUTIBRANCHIATA. 
Chitonida?. 

401.  Lophyrna  albolineatua,  B.  fr  S. 

402.  Lophyrna  articulatua,  B.  j*  Sby. 

403.  Lophyrna  diapar,  Sby. 

404.  Lophyrna  laevigatua,  Sby. 

405.  Lophyrna  Stokeali,  Brod. 

406.  Lophyrna  atriatoaquamoaua,  C. 

407.  Calloohiton  pulchellua,  Gray. 

408.  Lepidopleurua  Beanii,  Cpr. 

409.  Lepidopleurua  bullatua,  Cpr. 

410.  Lepidopleurua  clathratua,  Cpr. 

411.  Lepidopleurua  magdalenaia,/?. 

412.  Lepidopleurua  M' Andreas,  C. 

413.  Lepidopleurua  aanguinena,  R. 

414.  Lepidochiton  propriua,  Rve, 

415.  Tonioia  orenulata,  Brod. 

416.  Tonioia  Forbeaii,  Cpr. 

417.  Tonioia  lineata,  Wood. 

418.  [Chiton]  clathratua,  Rve. 

419.  Chiton  colnmbienaia,  Sby. 

420.  [Chiton]  Blenenaia,  Sby. 

421.  Chiton  naveacena,  Cpr. 

422.  Chiton  luridua,  Sby. 

423.  Chiton  eeabrioula,  Sby. 

424.  [Chiton]  eetoeua,  Sby. 

425.  Mopalla  Hindaii,  Sby. 
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126.  Aoanthoohitee  arragonitee,  C. 

427.  Plaxdphora  retuea,  £6y. 

Patellidae. 

428.  Patella  diacors,  Ffltl. 

429.  Patella  mexicana,  Brod.  $-  Sby. 

430.  Patella  pediculua,  Phil. 

431.  Patella  atipulata,  Rve. 

432.  Nacella 

Acmceidce. 

433.  AcmaBa  faaoioularia,  Mke. 

434.  AcmaBa  llveacena,  Rve. 

435.  AcmaBa  meaoleuca,  Mke. 

436.  AcmaBa  mitella,  Mke. 

437.  AcmaBa  acabra,  Nutt. 

438.  AcmaBa  vespertina,  Rve. 

439.  Scutellina  navioelloidea,  Cpr. 

« 

Gadiniadae. 

440.  Gadinla  pentegonioatoma,  Sby. 

Fis&urellidae. 

441.  Fiaaurella  alba,  Cpr. 

442.  Fiaaurella  orenifera,  Sby. 

443.  Fiaaurella  macrotrema,  Sby. 

444.  Fiaaurella  mexicana,  Sby. 

445.  Fiaaurella  micro  trema,  Sby. 

446.  Fiaaurella  mua,  Rve. 

447.  Fiaaurella  uigrocincta,  Cpr. 

448.  Fiaaurella  nigropunctata,  Sby. 

449.  Fiaaurella  oatrina,  Rve. 

450.  Fiaaurella  rugoea,  Sby. 

451.  Fiaaurella  apongioaa,  Cpr. 

452.  Fiaaurella  vireacena,  Sby. 

453.  Glyphia  alta,  C.  B.  Ad. 

454.  Glyphia  gibberula,  Lam. 

455.  Glyphia  iuaequalia,  Sby. 

456.  Glyphia  panamenaia,  Sby. 

457.  Fiaaurellidaea  aequalia,  Sby. 

458.  Rimula  masatlanica,  Cpr. 

Trochidae. 

459.  Phaaianella  compta,  Gld. 

460.  Phaaianella  perforata,  Phil. 

461.  Callopoma  fiuctuoaum,  Mawe. 

462.  Callopoma  aaxoaum,  Wood. 

463.  Collonia  phaaianella,  C.  B.  Ad. 

464.  Turbo  rutilua,  C.  B.  Ad. 

465.  Turbo  aquamigera,  Rve. 

466.  Uvanilla  inermia,  Gmel. 

467.  Uvanilla  olivacea,  Mawe. 

468.  Uvanilla  unguia,  Mawe. 

469.  Ziziphinua  Leanua,  C  B.  Ad. 

470.  Ziziphinua  lima,  PAtf. 

471.  Zixiphinua  IT  Andreas,  Cpr. 

472.  Ziziphinua  panamenaia,  Phil. 

473.  Ziziphinua  veraicolor,  Mke. 

474.  Tegula  pellia-eerpentia,  Wood. 


475.  Gibbula  ooronulata,  C  B.  Ad. 

476.  Omphaliua  globulua,  Cpr. 

477.  Omphaliua  Ugulatua,  Jft*. 

478.  Omphaliua  rugoaua,  A.  Ad. 

479.  Omphaliua  Tirldulua,  Gmel. 

480.  Polydonta  dentata,  A.  Ad. 

481.  Vitrinella  annnlata,  Cpr. 

482.  Vitrinella  bifilata,  Cpr. 

483.  Vitrinella  bifrontia,  Cpr. 

484.  Vitrinella  cariuulata,  Qw. 

485.  Vitrinella  clncta,  Cpr. 

486.  Vitrinella  ccncinna,  C.  B.  Ad 

487.  Vitrinella  coronata,  Cpr. 

488.  Vitrinella  decueeata,  Cpr. 

489.  Vitrinella  exigua,  C.  B.  Ad. 

490.  Vitrinella  Janua,  C.  B.  Ad. 

491.  Vitrinella  lirulata,  Cpr. 

492.  Vitrinella  modeata,  C.  B.  Ad. 

493.  Vitrinella  monilifara,  Cpr. 

494.  Vitrinella  monilia,  Cpr. 

495.  Vitrinella  orbia,  Cpr. 

496.  Vitrinella  panamenaia,  C.  B.  A. 

497.  Vitrinella  paxva,  C.  B.  Ad. 

498.  Vitrinella  perparra,  C.  B.  Ad. 

499.  Vitrinella  planoapirata,  Cpr. 

500.  Vitrinella  regularia,  C.  B.  Ad. 

501.  Vitrinella  aeminuda,  C.  B.  Ad. 

502.  Vitrinella  aubquadrata,  Cpr. 

503.  Vitrinella  tricarinata,  C.  B.  Ad. 

504.  Ethalia  amplectana,  Cpr. 

505.  Ethalia  carinata,  Cpr. 

506.  Ethalia  lirulata,  Cpr. 

507.  Ethalia  naticoidee,  Cpr. 

508.  Ethalia  pallidula,  Cpr. 

509.  Ethalia  pyrioalloaa,  C/>r 

510.  Ethalia  valvatoidea,  C.  B.  Ad. 

511.  Teinoatoma  amplectana,  Cpr. 

512.  Teinoatoma  minutum,  C.B.Ad. 

513.  Teinoatoma  aubatriatum,  Cpr. 

514.  Globulua  auloatua,  Cpr. 

515.  Globulua  tumena,  Cpr. 

516.  Adeorbia  acaber,  JPAiV. 
Neritldae. 

517.  Nerlta  Bernhardi,  Reel. 

518.  Nerlta  acabrlcoata,  Lam. 

519.  Neritina  oalifornica,  Rve, 

520.  Neritina  oaaaiculum,  Sby. 

521.  Neritina  globoea,  Brod. 

522.  Neritina  guayaquilenala,  %• 

523.  Neritina  intermedia,  Sby. 

524.  Neritina  latiaeima,  Brod. 

525.  Neritina  Iiiateri,  Pfr. 

526.  Neritina  Michaudi,  Rid. 

527.  Neritina  picta,  56y. 

528.  Neritina  pulchra,  Wood. 


EOSTRIFERA. 
BTaricftdae. 

(arlca  oryptophila,  Cpr. 
Calyptraeidae. 

feuoibulum  lmbrioatum,  Sby. 
fruclbulum  Jewettii,  Cpr. 
Truoibulum  radiatum,  BrocL 
Irucibulum  eerratum. 
Irucibulum  spinosum,  Sby. 
hruolbulum  umbrella,  Desk. 
ialyptraea  oepaoea,  Brod. 
'alyptraaa  corrugata,  Brod. 
ialyptraea  planulata,  Brod. 
talerua  oonioue,  Brod. 
kderus  mamillaris,  Brod. 
talerus  eordidua,  Brod. 
kderna  aubreflexus,  Cpr. 
kderna  unguis,  Brod. 
"roohita  apirata,  Forbes. 
*roohlta  ventrioosa,  Cpr. 
frepidula  aouleata,  Gmel. 
frepidula  adunca,  Sby. 
irepidula  arenata,  Brod. 
Irepldula  doraata,  Brod. 
frepidula  excavata,  Brod. 
hrepidula  incurva,  Brod. 
irepidula  marginalia,  Brod. 
Irepidula  nivea,  C.  B.  Ad. 
hrepidula  onyx,  Sby, 
hrepidula  unguiformie,  Lam. 

Capulidae. 
Cipponyx  antiquatua,  Linn. 
Upponyx  barbatua,  Sby. 
Cipponyx  Grayanue,  Mke. 
Cipponyx  mitrula,  Sby. 
Cipponyx  planatua,  Cpr. 
Upponyx  aerratua,  Cpr. 
lapulus 

Yermetidaa. 
detea  oentiquadrue,  Val. 
Lletea  margaritarum,  Val. 
rermetua  eburneua,  Rve. 
Termetua  Bindaii,  Gray. 
Kivonia  alblda,  Cpr. 
livonla  oontorta,  Cpr. 
'etaloconohus  macrophrag- 
ma,  Cpr. 

CeBcidae. 
iaeoum  abnormale,  Cpr. 
?aa  oum  olathratum,  Cpr. 
Inonm  oorrugulatum,  Cpr. 
!aeoum  dextroversum,  Cpr* 
Sat  oum  elongatum,  Cpr. 
tooum  fardmen,  Cpr. 


676.  Caecum  flrmatum,  C.  B.  Ad. 
577.  Caeoum  glabriforme,  Cpr. 
678.  Catcum  heptagonum,  Cpr. 

579.  Caecum  inaoulptum,  Cpr. 

580.  Caecum  leave,  C.  B.  Ad. 
681.  Caecum  laqueatum,  C.  B.  Ad 

582.  Caecum  liratooinotum,  Cpr 

583.  Caecum  obtuaum,  Cpr. 

584.  Caecum  quadratum,  Cpr. 

585.  Caeoum  reversum,  Cpr. 

586.  Caecum  aubimpreaaum,  Cpr. 

587.  Caeoum  aubapirale,  Cpr. 

588.  Caecum  teres,  Cpr. 

589.  Caeoum  undatum,  Cpr. 
Turritellidae* 

590.  Turritella  faaoialia,  Rue. 

591.  Turritella  gonioatoma,  Val. 

592.  Turritella  noduloaa,  King. 

593.  Turritella  rubeaoena,  Rve.     i 

594.  Turritella  tigrina,  Kien. 
Cerithiadae* 

595.  Cerithium  alboliratum,  Cpr. 

596.  Cerithium  famelicum,  C.  B.  Ad. 

597.  Cerithium  interruptum,  Mice. 

598.  Cerithium  irroratum,  C.  B.  Ad. 

599.  Cerithium  maoulosum,  Kien. 

600.  Cerithium  muaicum,  Val. 

601.  Cerithium  paoifioum,  Sby. 

602.  Cerithium  aterouamuaoarum,  V. 

603.  Cerithium  unoinatum,  GmeL 

604.  Vertagua  fragraria,  Val. 

605.  Vertagua  gemmatua,  Hds. 

606.  Cerithidea  masatlanioa,  Cpr. 

607.  Cerithidea  Montagnei,  D'Orb. 

608.  Cerithidea  pulohra,  C.  B.  Ad. 

609.  Cerithidea  ▼aricoea,  Sby. 
Truncatellidae. 

610.  Truncatella  Bairdiana,  C.B.Ad. 
MelaniadaB. 

611.  Melania  Gouldii,  H.  (■  A.  Ad. 

612.  Pyrgula  quadriooetata,  Cpr. 
Ampullaridae* 

613.  Ampullaria  Cumingil,  King. 

614.  Ampullaria  malleata* 
LitorinldaB. 

615.  Litorina  aberrana,  Phil. 

616.  Litorina  aapera,  Phil. 

617.  Litorina  conspersa,  Phil. 

618.  Litorina  coronata,  Lam. 

619.  Litorina  faeoiata,  Gray. 

620.  Litorina  PhillppU,  Cpr. 

621.  Litorina  pulohra,  Phil. 

622.  Litorina  varla,  Sby. 

623.  Modulus  oateaulatua,  Phil. 

624.  Modulus  disoulua,  PM. 


i,  C.  B.  Ad. 
<UL.CB.Ad. 
i.  Cpr. 

!.  Fouinu  axoavatua,  C.  B.  Ad. 
i.  Fo  turns  foveatna,  C.  B.  Ad. 
>.  Fossaraa  meguomi,  C.  B.  Ad. 
.  Foassrus  tubeioaua,  Cpr. 
!.  Iaapia  maculosa,  Cpr. 
I.  iMpls  ovoidoa,  GId. 

Rlaaoldss. 
>.  Hiaaolna  olandaatina,  C.  B.  Ad. 
>.  Rluoina  firmata,  C.  B.  Ad. 
1.  Rissolna  fortls,  C.  B.  Ad. 
'.  Rissolna  Infraquans,  C.  B.  Ad. 
I.  Rissolna  janns,  C.  B.  Ad. 
I,  RlBBoina  striata,  Mht. 
>.  Rissolna  Woodwardll,  Cpr. 
..  Barloola  lirata,  Cpr. 
!.  Alvanla  effnsa,  Cpr. 
I.  Alvanla  oxonrvata,  Cpr. 
L  Alvanla  tumlda,  Cpr. 
i.  ?Cin«Tila  dnblosa,  C.  B.  Ad. 
!.  Cingala  panpercola,  C.  B.  Ad. 
'.  Clngnla  aaxloola,  C.  B.  Ad. 
t-  Hydro  bi  a  ?  ill  via,  ftss. 

Jeffrey  sin  ilfe> 
I.  Jeffreys!  a  Alderi,  Cpr. 
).  Janreyala  bifasclata,  Cpr. 
..  Jaftrayala  tnmens,  Cpr. 

Plan  asiilte. 
t.  Alaba  alabastrltea,  Cpf. 
>.  Alaba.  conlca.  Cpr. 
I  Alaba  laeuncala,  Cpr. 
■.  Alaba  mntana,  Cpr. 
I.  Alaba  scalata,  Cpr. 
'.  Alaba  supralirata,  Q>r. 
I.  Alaba  tarebralls,  Cpr. 
i.  Alaba  violacea,  EJhe 
>.  Flanaais  nlarltoUa,  Forbts, 
..  Planaada  planicostata,  Sbg. 

<»l  nli.lif- 
i.  Radius  aiqaalla. 
>.  Radios  avona,  Sbg. 
L  Radios  lnflaxns,  Sly. 
i.  Radius  variabilis,  C.  B.  Ad. 
I.  Ovula  *marginata,  Sbg. 

i  yinii'i .I;-.'. 
'.  Cyprsea  fxanthema,  Linn. 
t.  Aricla  arablcnla,  £<im, 
>.  Ariola  punctulata,  Crray. 
I.  Trivia  pacifies.  Grog. 
..  Trivia  polla,  Gatk. 
'■■  Trivia  pnstnlata,  Lam. 
I.  Trivia  radians,  Lam. 
•■  Trivia  rubesoans,  Grag. 


«7E.  TrivU  aaimihi— ,  Gray, 


f.  Trivia  faunuaa,  Grmg. 
1.  Erato  columbella,  JJaa, 
3.  Erato  Maagerlss,  (7'ay. 
).  Erato  soabrinscala.  Crag. 
<  a  1 1  <  <  ■  1 1  a  i  i  a  d  « . 

1.  Canoallaria  acuminata,  SJj. 

2.  Canoallaria  aaWa,  C.  £.  j4  d. 

3.  CanoeUsria  albtda,  Hit. 
1.  Canoallaria  blfasolata. 
3.  Canoallaria  brevia,  Sbg. 

i.  Canoallaria  bacclnoida*.  Sbg. 

7.  Canoallaria  bolbnlaa,  Sbg, 
3.  Canoallaria  bullata,  Sbg. 
9.  Canoallaria  Candida,  Sbg. 

0.  Canoallaria  cassldiformis,  Sbj 

1.  Canoallaria  chrysostoma,  Sij. 

2.  Canoallaria  clavatnla,  Sbg. 

3.  Canoallaria  crenata.  Hit. 

4.  Canoallaria  daonaaata,  Sty. 

5.  Canoallaria  alata,  Hit. 

8.  Canoallaria  gammnlata,  Sbg. 

7.  Canoallaria  fjonlostoma,  S4j. 

8.  Canoallaria  Indentata,  ■%. 

9.  Canoallaria  obesa,  Sbg. 

0.  Canoallaria  pnlohra.  Sbg. 

1.  Canoallaria  pysmaa,  S  B.  At 
a.  Canoallaria  aollda.  Sty. 

3.  Canoallarfa  taaaallata,  Sbg. 
I.  Canoallaria  nniplioata,  Sby. 
Si  Canoallaria  nroaolata,  ZUi. 
5.  Canoallaria  vsntrlooaa.  /ri. 

Stumi  liiiiii'. 
7.  Btrombiu  galaatna,  Wood. 
i.  Btrombna  sraolllor,  Sbg. 
i.  Btrombna  arannlatna,  Swain. 
J.  Btrombna  paravianoa,  Swtiu. 

TOXIFERA. 

Terebridse. 

1.  Bnbnla  lnotnoaa,  Hdi. 


Snbnla  varlooaa,  Hit. 
Baryta  aolonlata.  Hat. 
Baryta  folgurata,  Flat. 
Terabra  Ib^naMa,  Hit, 
Tarabra  omata,  Grag. 
Torebra  robnata.  Hit. 
Tarabra  apoolllata.  Bdt, 


.  MynraUa  albooinota,  Cpr- 
.  alyuraUa  armUlata,  HA. 
.  aCyuralla  aapara.  Hit. 
.  MyoraUa  alata,  Hit. 


Hynralla  HlndaU,  Cpr. 
HynraUa  Urvterornl*,  Bdt. 
atfnraUa  rufoalneroa.  Cpr. 
*JTU-«I1«  stibnodosa,   Qir. 
KynraUa  tuberculosa,  fiaV. 
tfytuelU  vaxlegata,  ffray. 

1 '  I  <  ■  1 1  r  ■<  >  t  <  >  f  1 1  i  ( 1  a  ■ . 
Planrotoma  arcuata,  five. 
Planr stoma  bituberculllera. 
Planrotoma  cedo-tialli,  Jive. 
Planrotoma  clavnltu,  -Sluj. 
Plenrotoma  fnnlonlata,  Fa/. 
Plenrotoma  gracilllma. 
Plenrotoma  maculosa,  Sag. 
Plenrotoma  n  obi  11a,  I  Ids. 
Plourotoma  olJvacea,  Sty. 
Plenrotoma  oxytropis.  dbg, 
Plenrotoma  plot  a,  Bttfc 
Plenrotoma  pudica.  lids. 
Planrotoma  tuber  cullfera,Z*™xJ. 
Plenrotoma  uolmaculata,  Sby. 
DrUUa  albonodosa,  Cpr. 
DrUUa  albovaUoaa,  Cpr. 
DrUlla  aterrlma,  Stg, 
CMllla  bloolor,  Sbg. 
DrUUa  omlebe. 
DrUUa  cerltholdea,  Cpr. 
DrUlla  collarls,  Sbg. 
DrUlla  oorrngata,  Sly. 
DrUlla  duplicate,  Sbg. 
DrUUa  excentrloa,  Sbg. 
DrUlla  giandtmaculata,  C.B.A. 
DrUlla  ;  i  i  r: i:  tosa .  Sbi/. 
DrUUa  n  in] .,■■■■.  Cpr. 
DriUla  impresaa.  Aft, 
DrUlla  lncraeaata,  Stg. 
DrUlla  luctnoaa,  Bdt. 
DrUlla  mllltarU,  lid,. 
DrUUa  monlUfera,  Cpr. 
DrUlla  nlgerrlma,  Sl>y. 
DrUlla  niUda,  Sbg. 
DrUUa  obeUBcus,  Rve. 
DrUlla  pallida.  Sbg. 
DrUlla  pardalls,  Ud*. 

DrUUa  pnnctato  Striata. 
DrUUa  rudla,  Sbg. 
DrUUa  rustlca,  Sbg. 
DrUUa  atrlosa,  C.  B.  Ad. 
DrUUa  nnloolor,  Sbg. 
DrUUa  aouulata,  R"t. 
Slathuralla  anrea,  Cpr. 
Clathnralla  bella,  nd,. 
Clathnralla  bloanaUfera,  Sby. 
Dlatburella  oatlata,  Bdt. 
Bdt. 


■  Clathtu-eUa  oornnta. 

.  Clathnralla  corrugata. 
.  Clathnralla  arloea,  Bdt. 
.  Clathnralla  exigua,  <'■  B.  Ad. 
.  Clathnralla  gemmuloBa,  C.B.A 
.  Clathurella  tnterealarla. 
.  Clathnralla  merits,  Bdt. 
.  ClathnraUa  mlcans,  Bdt. 
.  ClathnraUa  neglecta,  task 
,  Clathnralla  accata,  Hds. 
:  ClathnraUa  qnUquaUa,  Bdt. 
:  ClathnraUa  rava,  Bdt. 
.  Clathnralla  rlgida,  lid*. 

■  ClathnraUa  sculpts,  Bdt. 
.  ClathnraUa  serrate. 

>  ClathnraUa  Tarlculoea,  Sbg. 

■  Daphnella  -casta,  Bdt. 
:  Clthara  elnnata. 

.  Clthara  atromboldeB,  Rre. 
-.  Mangolia  acutlcoBtata,  Cpr. 
:  Mangelia  conclnna,  C.  B.  Ad. 
:  Uangella  neglects,  C.  B.  Ad. 
.  MangaUa  sulooaa,  Sbg. 

(on  Mia'. 
,  Conn*  arohen,  Brod. 
.  Conns  aronatus,  Brod.  j-  Shy. 
,  Conns  brnnnena.  Wood 
.  Conns  clnctua. 
.  Conns  aonoinnus,  Brad 
.  Conns  ferrngatns. 
.  Coima  gladiator,  Brod. 
.  Conna  llneolatna, 
■.  Conns  Loransianns,  Chenn, 
.  Conna  mahoganl,  Roe. 
,  Conna  nnz,  Brod. 
■■  Conns  oiion,  Brod. 
_.  Conns  patrloloa,  Bdt. 
.  Conns  prlnoapa,  Linn. 
■■  Conns  punctionlatna,  Bwott. 
.Conna  purpureacen*.  Brod. 
-  Conns  pualllos,  Chemn. 
.  Conns  pyriformla,  But. 
'.  Conns  ravna,  Old. 
.  Conna  ragaUtatls,  Sby 
.  Conns  regolarla,  Shy. 
.  Conns  scalaris,  Vol. 
.  Conna  ternatna,  Brod. 
.  Conns  vlttatna,  Bmg. 
.  Conna  Xlmenea,  Graj. 

PROBOSCIDirERA. 

Kolariadtc. 


w 


830.  Torinia  granosa,  Vol. 

831.  Tortilla  variegate.  Lam. 

PyramidellidaB* 

832.  ObeUsous  clavulns,  A.  Ad. 

833.  ObeUsous  conlcus,  C.  B.  Ad. 

834.  Odostomia  lamellata,  Cpr. 

835.  Odostomia  mamlllata,  Cpr. 

836.  Odostomia  sublirulata,  Cpr. 

837.  Odostomia  subsulcata,  Cpr. 

838.  Odostomia  tennis,  Cpr. 

839.  Odostomia  vallata,  Cpr. 

840.  Parthenia  armata,  Cpr. 

841.  Parthenia  exarata,  Cpr. 

842.  Parthenia  lacunata,  Cpr. 

843.  Parthenia  quinquecincta,  Cpr. 

844.  Parthenia  scalarlformis,  Cpr. 

845.  Parthenia  ziziphina,  Cpr. 

846.  Chrysallida  clathratula,  C.B.A. 

847.  Chrysallida  clausiliformis,  Cpr. 

848.  Chrysallida  communis,  C.B.A. 

849.  Chrysallida  oonvexa,  Cpr. 

850.  Chrysallida  effusa,  Cpr. 

851.  Chrysallida  fasciata,  Cpr. 

852.  Chrysallida  indentata,  Cpr. 

853.  Chrysallida  marginata,  C.B.Ad. 

854.  Chrysallida  nodosa,  Q?r. 

855.  Chrysallida  oblonga,  Cpr. 

856.  Chrysallida  ovata,  Cpr. 

857.  Chrysallida  ovulum,  Cpr. 

858.  Chrysallida  panperonla,  C.B.A. 

859.  Chrysallida  photis,  Cpr. 

860.  Chrysallida  Reigeni,  Cpr. 

861.  Chrysallida  rotundata,  Cpr. 

862.  Chrysallida  telesc opium,  Cpr. 

863.  Chemnitzia  aculeus,  C.  B.  Ad. 

864.  Chemnitsia  acuminata,  C.  B.  A. 

865.  Chemnitzia  C-B-Adamsi,  Cpr. 

866.  Chemnitzia  afflnis,  C.  B.  Ad. 

867.  Chemnitzia  fiavescens,  Cpr. 

868.  Chemnitzia  gibbosa,  Cpr. 

869.  Chemnitzia  gracilior,  C.  B.  Ad. 

870.  Chemnitzia  gracillima,  Cpr. 

871.  Chemnitzia  major,  C.  B.  Ad. 

872.  Chemnitzia  muricata,  Cpr. 

873.  Chemnitzia  panamensls,  C.B.A. 

874.  Chemnitzia  prolongate,  Q>r. 

875.  Chemnitzia  simllls,  C.  B.  Ad. 

876.  Chemnitzia  striosa,  C.  B.  Ad. 

877.  Chemnitzia  tennilirata,  Cpr. 

878.  Chemnitzia  terebrans,  Cpr. 

879.  Chemnitzia  tnrrita,  C.  B.  Ad. 

880.  Chemnitzia  undata,  Cpr. 

881.  Chemnitzia  unifasolata,  Cpr. 

882.  Dnnkerla  oancellata,  Cpr. 

883.  Dnnkerla  Intermedia,  Cpr. 


884.  Dnnkerla  pauoUlrata,  Cpr. 

885.  Dnnkerla  subangulata,  Cpr. 
$$Q.  Eullmella  obsolete,  Cpr. 

887.  Aolia  fnsiformis,  Cpr. 

888.  Aolls  tttmens,  Cpr. 

Eulimidae* 

889.  Enlima  acuta,  A.  Ad. 

890.  Enlima  hastate,  Sby. 

891.  Enlima  interrupt*, 

892.  Leiostraca  distorta,  Phil. 

893.  Leiostraca  [involute,  Cpr.] 

894.  Leiostraca  iota,  C.  B.  Ad. 

895.  Leiostraca  linearis,  Cpr. 

896.  Leiostraca  [products,  Cpr.] 

897.  Leiostraca  recta,  C.  B.  Ad. 

898.  Leiostraca  retexta,  Cpr. 

899.  Leiostraca  solitaria,  C.  B.  Ad. 

CerithiopsidaB* 

900.  Cerithiopsis  assimilate,  C.B.A. 

901.  Cerlthiopalflbimarginata^C^^ 

902.  Cerithiopsis  cerea,  Cpr. 

903.  Cerithiopsis  oonvexa,  Cpr. 

904.  Cerithiopsis  decussate,  Cpr. 

905.  Cerithiopsis  neglecta,  C.  B.  A. 

906.  Cerithiopsis  puplformis,  Cpr. 

907.  Cerithiopsis  sorex,  Cpr. 

908.  Cerithiopsis  tuberculoid*!,  C. 

909.  Triforis  alternatus,  C.  B.  Ad 

910.  Triforis  inconsplouus,  C.  B.  Ad. 

Scalartadse* 

911.  Scalaria  aoioulina,  Hdt. 

912.  Scalaria  Cnmingii. 

913.  Scalaria  dlanas,  Hd$. 

914.  Scalaria  hexagona,  Shy. 

915.  Scalaria  Hindsii 

916.  Scalaria  indfetincta,  Shy. 

917.  Scalaria  mitraaformis,  Sby. 

918.  Scalaria  obtuse. 

919.  Scalaria  rarioostata,  Cpr. 

920.  Scalaria  reflexa,  Cpr. 

921.  Scalaria  regularls. 

922.  Scalaria  statuminata,  Sby. 

923.  Scalaria  subnodosa, 

924.  Scalaria  suprastriata,  Cpr. 

925.  Scalaria  tiara. 

926.  Scalaria  vulpine*  Hds. 

927.  Cirsotrema  raniculata,  Cpr* 

Naticftdae. 

928.  Natica  bifasoUta,  Gray. 

929.  Natioa  excavate,  Cpr. 

930.  Natioa  Haneti,  RicL 

931.  Natioa  maroooamy  CUmm 

932.  Natioa  Souleyetlane,  Bid. 
.933.  Natioa  sonaria,  BdtL 
\^ 
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936.  Lnnatia  taida. 

936.  Lnnatia  otto,  Brod.  fr  Shy. 

937.  LnnatU  tennlllrata,  Cpr. 

938.  Heverita  glanoa,  Vol. 

939.  Polinioea  intemerata. 

940.  Polinioea  panamenate,  RicL 

941.  Polinioea  ealangonenale,  RicL 

942.  Polinioea  uber,  Vol. 

943.  Polinioea  unlmaoulata,  Rve. 

944.  Polinioea  virginea,  RicL 
vAJb.  Sigaretus  debilie,  Gld. 

Lamellartadae. 

946.  Lamellaria  inflate,  C.  B.  Ad. 

Flculidae. 

947.  Picula  ventrleoaa,  Sby. 

Doliadae. 

948.  ICalea  ringena,  Sby. 

Casaidae. 

949.  Oniaoia  tuberculosa,  Rve. 

950.  Caaaia  abbreviate  Lam. 

951.  Caaaia  ooarctata,  Sby. 

Tritonidae. 

952.  Triton  anomalua,  Hd». 

953.  Triton  eonetrictua,  Brod. 

954.  Triton  orebristriatua. 

955.  Triton  eximiua,  Rve. 

956.  Triton  foaoidee,  C.  B.  Ad. 

957.  Triton  gibboaue,  Brod. 

958.  Triton  lignariua,  Brod. 

959.  Triton  eoalariformie,  Brod. 

960.  Triton  tlgrlnua,  Brod. 

961.  Triton  veatitue,  Hds. 

962.  Argobuooinum  nodosum,  Ch. 

963.  Persona  ridena,  Rve. 

964.  Ranella  alblfaeoiata,  Sby. 

965.  Ranella  anoepa,  Lam. 

966.  Ranella  oselata,  Brod. 

967.  Ranella  convoluta. 

968.  Ranella  murioiformla,  Brod. 

969.  Ranella  nana,  Brod. 

970.  Ranella  nitida,  Brod. 

971.  Ranella  peotinata,  Hdt. 

972.  Ranella  plioata,  Rve. 

973.  Ranella  pyramidalie. 

974.  Ranella  triquetra,  Rve. 

975.  Ranella  tuberoulata* 

Turblnellidaa. 

976.  Tnrbinella  oasetus,  Brod. 

Fasciolartadas. 

977.  Lathirna  armatua. 

978.  Lathirae  oalifornioua. 

979.  Lathirna  eaataneua,  Gray. 

980.  Lathirna  oeratue,  Gray. 

981.  Lathirae  oonoentrlons,  Jive. 


982.  Lathirna  nodatne,  Mart. 

983.  Lathirna  rudie,  Rv*. 

984.  Itathirna  apadicena,  Rve. 

985.  Lathirna  tuberonlatua,  Brod. 

986.  Lathirna  tnmena. 

987.  Lenoosonia  otngnlata,  Lam. 

Mitriiias. 

988.  Mitra  attenuate,  Rve. 

989.  Mitra  badia,  Rve. 

990.  Mitra  Beleherl,  Hdt. 

991.  Mitra  foniculata,  Rve. 

992.  Mitra  Hindafi. 

993.  Mitra  lena,  Wood. 

994.  Mitra  nueleola,  Lam. 

995.  Mitra  eoUtaria,  C.  B.  Ad. 

996.  Mitra  sulcata,  Swain. 

997.  Strigatella  effnea,  Swaine. 

998.  Strigatella  trlatie,  Brod. 

Tolntidae* 

999.  Volnta  Cumingii,  Brod. 

000.  Volnta  harpa,  Maw*. 

001.  Maxginella  caeruleaoene,  Lam* 

002.  Marginella  eurta,  Sby. 

003.  Marginella  eypraeola. 

004.  Marginella  margaritula,  Cpr. 

005.  Marginella  minor,  C  B.  Ad. 

006.  Marginella  polita,  Cpr. 

007.  Marginella  aapotilla,  Hdt. 

008.  Peraionla  imbricate,  Hat. 

OliTidae. 

009.  OUva  angulata,  Lam. 

010.  Oliva  Cumingii,  Rve. 

011.  Oliva  Ducloei,  Rve. 

012.  Oliva  intertinota,  Cpr. 

013.  OUva  Jnlieta,  Duel. 

014.  OUva  Meloherai,  Mke. 

015.  Oliva  porphyria,  Linn. 

016.  Oliva  eplendidula,  Sby. 

017.  Oliva  venulata,  Lam. 

018.  Olivella  anasora,  Duel. 

019.  Olivella  aureocincta,  Cpr. 

020.  Olivella  dama,  Mawe. 

021.  Olivella  ebnrnea,  Lam. 

022.  OUvella  gracllie,  Gray. 

023.  Olivella  inconapioua,  C.  B.  A. 

024.  Olivella  intorta. 

025.  Olivella  pellncida,  Gray. 

026.  Olivella  aemiatriata,  Gray. 

027.  OUvella  tergina,  Duel. 

028.  OUvella  undatella,  Lam. 

029.  OUvella  volutella,  Lam. 

030.  OUvella  aonalia  Lam. 

031.  Agaronia  teetaoea,  Lam. 

032.  Harpa  orenata,  Swains. 

033.  Bnpa  aorlbsu 


<W 


Pm-pnrldae. 

-.  Purpura  MaeriaUa,  Blainv. 

,.  Purpura  colnmellarla,  i"- 

i.  Purpura  melo,  /Juei. 

.  Purpura  murlcata,  Gray. 

I.  Purpura  patnla,  Linn. 

i.  Purpura  planoaplra,  Zom. 

K  Purpura  triangular!*.  Biainv. 

..  Purpura  trite  rialla,  Btainv. 

i.  Cuma  ootUU,  ii/a.W. 

I.  Cnma  kloaquiformia,  Duel. 

I.  Coma  tecta,  IVoorf. 

>■   RhLiocheiiiiB  aapsr. 

t.  Rhlzocheilua  mu,  Am. 

f.   Vitularia  Halebrona,  King. 

t.  Monooeroi  brcvidentatiim.  G. 

).  Monoooroa  lugubro,  Sty. 

>.  Sffonooeroa  tuberculatum,  Gr. 

L.  Engine  alvoolata,  Kirn. 

I  Enaina  carbonaiia.  Rve. 

1.  Engine  contracta,  Jlre. 

[.  Buglm  crocostoma,  Itvt. 

i.  Engine  haptagonalla. 

i.  angina  jugnaa,  C.  B.  Ad. 

J.  Engine  mania. 

I.    Tin  gin  »    pyroBtoma,  Sb). 

I.  Bngina  Keevlana,  C.  B.  Ad. 

>.  Hltidella  cribrarie,  Lam. 

-  Nitldella  pulohrlor,  C.  B.  Ad. 

Km  i  irii.la. 
1.  OolumboLIa  caatanea,  Sbu. 
I.  Colnmbella  carvinatta,  Cpr. 
I.  Colnmbella  faativa,  Kim. 
i.  Columbella  foaoata.  Sty. 
I.  Colnmbella  haimaatoma,  Sbu. 
'.  Colnmbella  harpUbrmia,  Sty. 
U  Colnmbella  labioaa,  S6y. 
I.  Colnmbella  ligata. 
I.  Colnmbella  llvida. 
..  Colnmbella  majoi,  Sby. 
i.  Colnmbella  naauta. 
1.  Colnmbella  pardalla. 
i-  Colnmbella  prooara. 
;.  Colnmbella  atromblformla,  L. 
!.  Metnla  HlndaU,  H.  j-  A.  Ad. 
'.  Trunoarla  modeata.  Put. 
1.  TBuoolnum  leiocheilna. 
>.  TBnoolnnm  panamenae. 
).  Naaaa  canescena.  C  B.  Ad. 
..  Naaaa  collaria,  Gld. 
I.  naaaa  corpulenta,  C.  B.  Ad. 
I.  Naaaa  erebrlatriata,  Cpr. 
l.  Naaaa  feaUva,  Pun. 
>■  Naaaa  gemmuloaa,  C.  B.  Ad. 
I.  Naaaa  glance,  C.  B.  Ad. 


a  lntaoatoma.  Brad.  fee* 


Naaaa  peg  odua,  C.  B.  Ad. 

Naaaa  pallida. 

?Naaaa  panamensis,  C.  B.  Ad. 

Naaaa  •cabrtuacula,  "w. 

Naaaa  atriata,  C.  B.  Ad. 

Naaaa  tegula.  Rue. 

Naaaa  veraloolor,  C.  B.  Ad. 

Naaaa  Wllaoni,  C.  B.  Ad. 

Fhoa  artlonlatua,  Hdt. 

Fhoa  blpllcatua. 

Fhoa  otaaaua,  Hd* 

Fhoa  gaudena,  Hdt 

Phoa  turrttue,  A.  Ad. 

Fhoa  veraguenaia,  Hdt. 

Pyrulidae. 
Fyrula  patnla,  Bred.  +  Sty. 

91  uric  Id  ae. 

Pnaua  apertua,  Cpr. 
Fnana  bellua, 

Pnaua  Dupetltliouarall,  Kin, 
Fnana  lignariua.  Rut. 
Fnana  pallldna,  Btod.  j-  Sbf. 
Fuana  tnmcma,  Cpr. 
Trophon  Jilndsil,  Cpr. 
Anaohla  albonodosa,  Cpr. 
Anaohla  atramentaria,  •% 

Boivlnei,  Mtm, 

conaplcna,  C.  B.  ii 

ootooata,  $by. 

coatollata,flrorf.|-a 

dlminnta,  C.  B.  ii- 
Anaohla  fine tnata,  Sbg. 
Anaohla  fnlva,  Sbf. 
Anaohla  Oaskolnof,  Cpr 
Anaohla  graollla,  C.  B.  Ai. 
Anaohla  lontlainoaa,  Hdt. 

lyrata,  Sby. 

moata,  C.  B.  Ad. 
Anaohla  nlarloaiia,  Sbf. 
Anaohla  nltTofaaoa,  Cpr. 
AnaoMa  nuolaolna,  PM. 

pallida,  Hit. 

parva.  Sty. 
Anaohla  pjrgmsea,  flaj 

rufotincta,  Cpr. 

m|OH,  Sty. 

acalartna,  Sty. 
Cpr. 

no. 

Ajaaoma  teeeeUata,  C.B.Al 
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1140.  Strombina  angnlarla,  Sbj. 

1141.  Strombina  bioanallienC  Sby. 

1142.  Strombina  doraata,  Sty. 

1143.  Strombina  elegant,  Sby. 

1144.  Strombina  faaiformie,  Hdt. 

1145.  Strombina  gibberola,  Sby. 

1146.  Strombina  maonloea,  Sby. 

1147.  Strombina  pnleherrima,  Sby. 

1148.  Strombina  tnrrita,  Sby. 

1149.  Piaania  a»qnllirata,  Cpr. 

1150.  Piaania  gemmata,  Rve. 

1151.  Piaania  inaignia,  Rve. 

1152.  Piaania  lngnbria,  C.  B.  Ad. 

1153.  Piaania  nigrocoatata,  live. 

1154.  Piaania  pagodna,  Rve. 

1155.  Piaania  panamenaia,  Phil. 

1156.  Piaania  paatinaoa,  Rve. 

1157.  Piaania  ringene,  Roe. 

1156.  Piaania  aangninolenta,  Duel. 

1159.  Piaania  StUnpaoniana,  C.B.  A. 

1160.  Northia  priatla,  Desk. 

1161.  Clavella  diatorta,  Bligh. 

1162.  Mnrez  armatna. 

1163.  Mnrez.  eroaue,  Brod. 

1164.  Mnrez  horrldna,  Brad. 


(* 


65.  Moraz  plioatna,  Shy. 

66.  Moraz  reotiroetrla,  Sby. 

67.  Morez  reonrviroatria,  Brod. 

68.  Pteronotoa  centrifugna,  Hdt. 

69.  Phyllonotna  bioolor,  Vol. 

70.  Phyllonotna  braaaioa,  Lanu 

71.  Phyllonotna  imperialla,  Sw. 

72.  Phyllonotna  nigritna,  PA*/. 

73.  Phyllonotna  nitidua,  Brod. 

74.  Phyllonotna  ozyaoanthna,  Br 

75.  Phyllonotna  prinoepa,  Brod, 

76.  Phyllonotna  radix.  Lam. 

77.  Phyllonotna  regina,  Swains. 

78.  Mnrioidea  alveata,  ICua. 

79.  Mnrioidea  dnbia,  Swains. 

80.  Mnrioidea  fimbriata,  Hdt 

81.  Mnrioidea  ineiaa,  Brod. 

82.  Mnrioidea  lappa,  Brod. 

83.  Mnrioidea  panzUlna,  A.  Ad. 

84.  Mnrioidea  radicata,  Hdt. 

85.  Mnrioidea  vibex.  Brod. 

86.  Mnrioidea  vittata,  Brod. 

87.  Typhia  fimbriatna. 

88.  Typhia  grandia. 

89.  Typhia  quadratna,  Hds. 
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SHELLS  OF  NORTH  AMERICA. 


EAST  COAST: 
ARCTIC  SEAS  TO  GEORGIA. 


BY 

WM.   STIMPSON. 


The  following  catalogue  is  offered  as  an  exposition  of  the  present  state 
of  our  knowledge  of  the  molluscous  fauna  of  the  eastern  coast  of  North 
America,  from  the  arctic  seas  to  Georgia,  inclusive.  It  is  the  result  of  an 
attentive  search  of  all  published  accounts  relating  to  the  subject,  and  no 
species  is  included  that  has  not  been  thus  announced  as  an  inhabitant  of  our 
shores  by  competent  authority ;  although  others  are  known  to  exist  there, 
which  have  not  yet  been  properly  determined.  All  synonyms  have  been 
carefully  eliminated.  Under  the  head  of  "Doubtful  Species"  we  have  added 
a  list  of  the  names  both  of  those  the  existence  of  which  upon  our  coast  is 
uncertain,  and  of  those  which  will  probably  prove  identical  with  species 
already  catalogued. 


BRYOZOA. 

1.  Fedicellina  americana,  Leidy. 

2.  Bowerbankia  gracilis,  Leidy. 

3.  Valkeria  pustulosa,  Ellis. 

4.  Eschara  foliacea,  Linn. 

5.  Ssoharina  variabilis,  Leidy. 

6.  Escharina  pediostoma,  Leidy. 

7.  Escharina  lineata,  Leidy. 

8.  Flustra  truncata,  Lin. 

9.  Flustra  soli  da,  Stm. 

10.  Cellular!*  ternata,  Ellis. 

11.  Cellularia  densa,  Desor. 

12.  Cellularia  fastigiata,  Blum. 

13.  Cellularia  turrita,  Desor. 

14.  Membranipora  tenuis,  Desor. 

15.  Lepralia  annulata,  Johnst. 

16.  Lepralia  sordida,  Stm. 

17.  Lepralia  rubens,  Stm. 

18.  Lepralia  oraasiapina,  Stm. 

19.  Lepralia  labiata,  Stm. 
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20.  Hippothoa  rugosa,  Stm. 

21.  Qemellaria  dumosa,  Stm. 

22.  Crista  denticulata,  Johnst* 

23.  Crisia  cribraria,  Stm. 

24.  Idmonea  pruinosa,  Stm. 

25.  Tubulipora  divisa,  Stm. 

26.  Tubulipora  patina,  JohnsU 

27.  Tubulipora  orates,  Stm. 

TIHVICATA. 

28.  Botryllus  stellatus,  Pallas, 

29.  Synoicum  turgens,  Phipps. 

30.  Salpa  Caboti,  Desor. 

31.  Boltenia  clavata,  0.  Fabr, 

32.  Boltenia  rubra,  Stm. 

33.  Pera  pellucida,  Stm, 

34.  Cynthia  crystallina,  MslU 

35.  Cynthia  pyrifonnia,  Rathke. 

36.  Cynthia  subcaerulea,  Stm. 

37.  Cynthia  partita,  Stm, 


SS.  Cynthia  Tlttata,  Sim. 

39.  Cynthia  eoblnata,  Lin. 

40.  Cynthia  complanata,  0.  Fabr. 

41.  CynthU  gutta,  St*. 

41  Cynthia  monooera,  Mrfl. 

43.  Cynthia  oonchllega,  J/tfH. 

44.  Glandula  gluttnana,  Hell. 

45.  Glandula  mollla,  -St*. 
4S.  Glandula  fibrosa,  'Sim. 

47.  Molgnla  arenata,  Sim. 

48.  Molgnla  sordlda,  Shs. 

49.  Molgnla  producta,  Sim. 

60.  Aacidia  manhattensia,  DtKay. 

61.  Aacidia  tenella,  •Sta, 

62.  Aacidia  lurlda,  .'/■■■'.'. 

63.  Aacidia  callosa,  mm.  [So* 

64.  Chelysoma  Macleayana,  Br.  J- 
66.  Chelysoma  goometrloa,  S(m. 

66.  Polonala  aronlfora,  Sim. 

1'II.I.IIIIIIUVIIIMTI. 

67.  Ialngnla  pyramldata,  Sim. 

6fl.  Hhyno hone  11a  psittacea,  Gm. 

60.  Terebratella  labtadoreiisis, 

Sow. 

50.  Waidhelmla  oranlnm.  Mall. 

61.  Terobratulliia  septentrlonalls, 

Pout*. 
u.ni;i.i.iimi\(jiHT.i. 

62.  Anomla  cphipplum,  Lin. 

63.  Anomla  aculeata,  Gm. 

64.  Oatrea  virgin!  an  a,  iirter. 
66.  Oatrea  borealls,  Lam. 

66.  Oatrea  triangularis,  JIulmii. 

67.  Oatraa  fundata,  Sag. 

65.  Oatraa  e  quest  ria,  .S'uy. 

89.  Oatraa  aemlcylindrica,  &iy. 

70.  PUcatola  barbadensis,  P«.'d. 

71.  Lima  aulculna,  Leach. 

72.  Lima  acabia,  Born 

73-  Pecten  tenulooatatna,  High. 

74.  Pecten  lalandlcue,  C*. 

75.  Pecten  fnscna,  Gould. 

76.  Pecten  nodoana,  £ti. 

77.  Pecten  dlslooatus,  Say. 

78.  Pecten  lrTadiana,  Lam. 

79.  Paoten  groenlandlcus,  &k>. 

80.  Axlnaea  charlcBtoiieiiBin./iofsi. 
61.  Aroa  HolmesU,  Kurtz. 

81  Area  pexata.  Say. 

83.  Aroa  ameitcana,  Gray. 

84.  Area  caelata,  Con. 
8B.  Aroa  transversa,  Say, 

86.  Aroa  glaclalla,  Gray. 

87.  Area  llenoaa.  Say. 


.  Aroa  noao,  Lin. 

.  Aroa  ponder  osa.  Say. 

'.  Aroa  lnoongrua.  Say. 

.  Hnonla  lnfiata,  llanc. 

>  Hnonla  expanaa,  flftrr. 

.  Hnonla  tennis,  i/ont. 

.  Hnonla  delpbiuodonta.  Jtfijl. 

.  Hnonla  proxlma.  Say. 

.  Toldia  pygmaea,  itienit. 

.  Toldia  arctloa,  Gray. 

.  Toldia  auloifera,  Jtccvt. 

.  Toldia  siUo.ua,  .','■■■■■-. 

'.  Toldia  thraciforuus.  Stortr. 

.  Toldia  sapotilla,  Gonld. 

:  Yoldla  Umatnla,  Say. 

■.  ToldU  myalls.  C«d. 

I.  Leda  bnooata.  Atoll. 

:  Leda  tennl sulcata,  Ctmik. 

-  Leda  minuta.  Hall. 
.  Leda  acuta,  Con. 

-  Pinna  aquamoaisaima,  Wil. 
>.  Pinna  carolinensls,  Haul. 

'.  Avicula  atlantica,  Lam. 
■  Llthophagtis  arlstatus,  S»L 
»  Dae t ydium  vi treum,  Mill. 
.  Cienalla  glandula.  Ton. 
-..  Crenella  peotlnula,  Gould. 
.  Modlolaria  nigra,  Gray. 
.  Modlolaria  subetriata,   Gnj. 
.  Modlolaria  laevigata,  Cray.    ' 
«  Modlolaria  diacots.  Lin. 
:  Modlolaria  corrugata.  Stab 
>.  Modlolaria  lateralis.  Say. 
.  Modlola  carollnenais,  Con. 
•  Modlola  plloatula.  Lam. 
-.  Modlola  Tulgarla,  Fleming. 
.  Modlola  amerioana,  Ltach. 
.  Modlola  castanea.  Say. 
.  MytUus  edulls,  Lin. 

.  Mytflns  cubitus,  .Say, 

.  Dreissena  leucopheata,  Cm. 
.  Chama  macrophylla,  Gum*. 
i,  Chama  arclnella,  Lin. 
.  Cardium  elegantolum,  ifitt 
'■.  Cardium  magnum.  Born. 
:  Cardium  laocardla,  Lin. 
,  Cardium  mart  oa  turn,  Lin. 
.  Cardium  plnnnlatum,  Co*. 
■i  Cardium  Islandicum,  Lin. 
.  Liooardlum  aarratnra,  Lit 
.  Liocardlum  Mortord,  Can- 
.  Serrlpes  groenlandlca*,  Ck, 
:  Luolna  oontraMa,  Say. 
Cam. 


142.  Luolna  radians,  <**. 


Lin. 


L,  Lam. 

-  Lttolna  tlgftrlna,  Lin. 
'.  Lnelna  strfgilla,  Sim. 

■  Cryptodon  QonldU,  PAH. 

'.  Diplodonta?  punctata,  Soy. 
'.   !.;■-.:...  plannlata,  Sim. 

■  Turtonla  mtnota,  0.  Fabr. 

.  Bffontacnta  farrnginoaa,  Mont. 

.  Montaonta  elevata,  Sim. 

■■  Iiepton  lepidnm,  Ay 

.  Laptoii  fabagella.  Can. 

.  Lepton  louelpoa.  Stm. 

.  Cyprtna  Island!  ca,  Lin. 

.  Astute  Banks!!,  Ltach. 

.  Aatarte  striata,  Ltach. 

'.  Aatarte  aemlaulcata,  Ltach. 

•  Aatarte  crebrlcostata,  Forba. 

.  Astarte  lac  tea,  Br.  fr  Sow. 

.  Aatarte  compreaaa,  Lin 

.  Aatarto  portlandioa,  High. 

.  Aatarte  quadrant.  Could. 

.  Aatarte  castanoa.  Say. 

.  Astarto  ltmulata,  Con. 

.  Caidita  borealla,  Con. 

.  Caidita  tridentata.  Say. 

.  Caidita  floridaoa,  Con. 

.  Merceuarla  -rlolaoaa,  Satan. 

-  IbroniiU  Morton!,  Cm. 
.  Morconaria  notata.  Sag. 

,  Onmrni  Tottenii,  Sim. 
Vtnui  gt<nmn,  Totlen. 

.  Chlone  alveata.  Con. 
.  Chlone  crlbiaria.  Can. 
.  Chlone  oanoellata,  Lin. 
.  Chlone  Inaequalla,  Say. 

.  Chlone  traps zoldalia,  Kurt:. 

.  Calllsta  gigantea,  Cktmn, 

.  Calliata  maoulata,  Lin. 

:.  Calliata  convoxa,  Say. 

.,  Doainia  diunua,  Jletrt. 

i.  Tapes  Quctuosa,  Gould. 

■.  Petricola  pholadiformia,  Lam. 

:  Kaeta  oanalloulata,  Sag. 

'.  Raeta  linsata.  Say. 

'■.  Maotra  oblonga,  Soft 

'.  Maotra  polynyma.  Sin. 

M.  oralis,  Gould. 

'.  Maotra  aolidissima.  Cktmn. 

.  Maotra  almilis,  Sap 

:  Maotra  lateralis,  Say. 

■  ~-     -  Can. 


1B4.  Ceronla  ■rotate,  Con 


166.  Donax  fotaor,  Sag. 

197.  Donax  vartabilla,  Sag. 

198.  Cnmingta  telllnoldea,  Cm. 

199.  Somele  orblculata.  Say. 

200.  Abra  equalls,  Say. 

201.  Tolllna  alternate.  Say. 

202.  Tellina  polite,  Sag. 

203.  Tolllna  toners.  Say 

204.  Tellina  tenta.  Sag. 

205.  Tellina  Iris,  Say. 

206.  Tellina  brerlfrona,  Say. 

207.  Tellina  elncens,  Migh. 

208.  Tellina  decora,  Sag. 

209.  Tolllna  lateralla,  Soy. 

210.  TelUna  oonstrfeta,  Urug. 

211.  Tellina  lusoria.  Sag. 

212.  Strigilla  nwraoaa,  Say. 

213.  Strigilla  oamarla,  Lin. 

214.  Maooma  fnaca.  Say. 

215.  Maooma  aaboloaa,  Spengt. 

216.  Maooma  traallla,  O.  Fair. 

217.  Tellldora  lnnnlata,  Hulma. 

218.  Solan  onsts,  Lin. 

219.  Solan  rlrldU,  Say. 

220.  Machaera  ooatata.  Sag. 

221.  Machaora  squama,  Blaine. 

222.  SUlqnaria  glbb ,.  Sptngl. 

223.  SUlqnaria  bldena,  Alma. 

224.  Solanomya  velum,  Say. 

225.  Solenomya  borealla,  Tott. 
22S.  Mye  tmnoata,  Lin. 

227.  Mya  arenarla,  Lin. 

228.  Corbula  contracta.  Sag 

229.  Neaera  pellucida,  Sim. 

230.  Cyrtodarla  aUiqaa,  Spewjl. 

231.  Panopaea  aorvagtaa,  Spenyl. 

232.  Panopaaa  americana,  Con. 

233.  BazioBTa  dlstorta.  Say. 

234.  Saaloava  arctlca,  Lin. 

235.  Auatlna  papTracAa,  Say. 
23S.  Cochlodesma  Leana.  Con. 

237.  Thracla  tmnoata,  Migh. 

238.  Thraola  myopaU.  Moll. 

239.  Thraola  Conradl,  Couth. 

240.  Lyonala  aranoaa.  Mill 

241.  Lyonala  hjaUna,  Cm. 

242.  Pandora  triUneata,  $af 

243.  Pbolaa  ooatata,  Lin. 

244.  Pholas  tmnoata,  Say. 

245.  Pholas  oblongata,  Say. 

246.  Pholas  aemlcostata,  Lt* 

247.  Pbolaa  orlapata,  Lin. 

348.  Pholadldaa  cunelformta.  day 
249.  Xylotrya  palmoUta,  Lmm. 
260.  Teredo  dUatata,  Sim. 


GASTEROPODA. 

PTEROFODA 
.  Cllone  limactna,  Pkippi. 
.  Heterofusus  balea,  Holt. 

■  Limacina  heltclna,  Pkippi. 

•  Psyche  globuloaa,  Hang. 

■  Cleodora  pyramidata,  Lin. 
.  Hyalea  triapinoaa,  Lei. 

NUDIBRANCHIATA. 
>  Limapontia  sonata,  Ijrd. 

•  Flacobranofaua  simplex.   Grit. 

•  Tergipes  rupium.  Mull. 

.  Aeolia  boatonionaiB,  Couth. 
.  Aeolis  farlnacea,  SMti. 
,  Aeolia  at ell at a,  Stm. 

■  Aeolia  purpurea,  Stm, 
.  Aeolia  diveraa,  Couth. 

.  Aeolia  :■  ■,  mi  ■■..  ■■■    Couth. 
.  Aeolia  Olrlkii,  anMMa, 
.  Aeolia  aalmonacea.  Couth. 
.  Aeolia  manansnaia,  Stm. 
.  Do  to  corona  ta,  Umtt. 

■  Deiidrcmolna  Reyuoldsii,  Couth, 
.  Ancula  sulphurea,  Sim. 

.  Proctapotia  Iiuca,  0.  Fabr. 
.  Polycera  HolboIlU,  Moll. 

■  Polycera  illnminuta,  Gould. 
.  Dorla  planulata,  Stm. 

.  Dorla  litmata,  Moll. 
.  Doris  acuriuscula,  Stp. 
.  Dorla  obvelata.  Mull. 
OPISTHOERANCHIATA. 
.  Phillne  ainuata,  Stm. 
.  PhlUne  quadrate,  Wood. 
.  Pbillne  punctata,  Moll. 
.  Pbillne  llneolata,  Couth. 

•  Scaphander  punc to  -striata,  it, 
.  Dlaphana  biemalla,  Couth. 

.  Dlaphana  debllie,  iluuld. 
.  TJtriculua  Oouldll,  Couth. 
.  Utricular  aemen,  Hwe. 

•  TJtrlculua  tnrritus,  Mall. 

.  Utriculus  blplioatna,  Lea. 

.  Utriculus  pertenula,  Migk. 

.  TJtxiculus  oanalloulatua.  Sag. 

,  Cylichna  nucloola,  Rtice. 

.  Cylichna  alba,  Brown. 

,  Cyllohua  oryaa,  Toil. 

.  Bulla  eonlpta,  Reeve. 

.  Bulla  lnoinota,  Migk. 

.  Bulla  Reinhardtll,  Mill. 

.  Bulla  aolltarla,  Say. 

.  Tomatella  puncto- striata, 

C.  B.  Ad. 


PROSOBRAKCHIATA. 
Chiton  mendicarius.  Mash. 
Chiton  aploulatua,  Sag. 
Chiton  cinereus,  Lin, 
Chiton  marmoreus.  0.  Fair. 
Chiton  laevia,  I'mn. 
Chiton  albaa,  Lin. 
Amicula  Dmersonii,  Couth. 
EntalU  atrioUta,  Stm. 
Bntalla  pUooena,  T.  4  U. 
Tectura  teetudinalis,  Halt. 
Tectura  alveus.  Con. 
Lepeta  caeoa,  Mull. 
Pilldium  rubellum,  0.  Fabr. 
Crepidula  uugulfonnia,  La*. 
Crepldula  fomtoata.  Lib- 
Crepidula  eonvexa.  Sag. 
Crepldula  aonleata,  Gm. 
Cruolbulum  atriatum,  Saj. 
Cemoiia  noachina,  Lin. 
Fiaaurella  alteraata.  Bum, 
Clypldella  pus  tula,  Lin. 
Janthina  fragllis,  Brag. 
Scissurella  crispata,  Flrmu 
Adeorbla  oostulata.  Molt. 
Margarita  *»«  *  ""^a  si  ma.  Xigk. 
Margarita  heUclna,  0.  Fabr. 
Margarita  Vahlli,  Moll. 
Margarita  argantata,  Gould. 
Margarita  Harriaoni,  Hancock. 
Margarita  obeoura,  Ommt\ 
Margarita  acuminata,  High. 
Margarita  varicoaa,  M<-,h. 
Margarita  olnerea,  Couth. 
Margarita  gToenlandica.  <X 
Trochus  oocidentalia,  J/ijl. 
Turbo  crenulatus,  '7m, 
Cochllolepia  parasitica,  Stm. 
Skene  a  piano  rbia,  F*t", 
RlsBoella?  eburnea,  Stm. 
Rlaaoella  ?  anloow,  Migh. 
Riaaoa  minute,  Toff. 
Rlaaoa  robuata,  .'.■■'. 
Rlaaoa  funiculus.  Lt*. 
Rlaaoa  latior  Migh. 
Rlaaoa  acnleua,  Gonld. 
Rlaaoa  aaxatllls,  JMI 
Rlaaoa  multillneata,  Stm. 
Rlaaoa  Migbelsil,  Bt. 
Rlaaoa  oaatanea,   ' '  ■  '. 
Rlaaoa  ezarata,  Stm. 
Rlaaoa  oarinata,  Migh. 
Rlaaoa  aorobloiilatB,  Ja* 
Lacuna  vtnota,  Mtmt. 
Lacuna  gtaoiail*,  MtlL 


I,  Gould. 

.  Llttorina  litoiea,  Lin. 

'■.  Llttorina  palllata,  Say. 

.  Llttorina  rudis,  Mont. 

'■.  Llttorina  Irrorata,  Say. 

'.  Bcalarla  Hump  hi  t-ysil.  Kiin. 

'.  Scalaria  tnrbinata.  Con. 

-  Bcalarla  lineata,  S-y. 

i.  Scalarla  multlatiiata,  Saj. 

■■  Be  alarla  novangUae,  ContA. 

"  Soalarla  groenlandica,  Perry. 

■■  Aclraa  boraaHa,  Iltck, 

'••  Solarium  gran nla turn,  Lam. 

.  Vermetua  radlcula,  Sim. 

i.  Caecum  pnlchellum,  Sim. 

:  Torrltella  erosa,  Cut}.. 

'.  Tnrrltella  reticulata,  High. 

.  Tunitolla  ooatulata,  JfijA. 

•  Tnrrltella  aclcula,  Sim. 

'-  Aporrhaia  occidental!*,  Beck. 

i.  BltUnm     ir  ::;[■   ■■:;::     Mm  ill 

.  BltUnm  nigrum.  Tott. 

,  Blttlum  Gteenll,  C.  5.  Ad. 

.  Trlfoiia  nlgroclnctuB.  C.  B.  Ad. 

.  Odoatomla  producta,  C.  B.  Ad. 

'.  OdoitomU  fuioa,  C.  B.  Ad. 

:  Odoatomla  dealbata,  Sim. 

.  Odoatomla  modeata,  Sim. 

:.  Odoatomla  blautnralla,  Say. 

.  Odoatomla  tilflda,  Tott. 

-.  Odoatomla  aeminuda,  C.  B.  Ad. 

.  Odoatomla  impress*.  Say. 

.  Turbonllla  interrupt*,  Tott. 

.  Turbonllla  nlvea,  Sim. 

i.  Menestho  albula,  Mill. 

'.  ObeHsous  crenulatua,  I  hi  mm. 

'.  Eullma  conoldea,  A'.  {-  .9. 

.  Eullrua  oleacea,  A'.  ,(-  .V. 

-  Volutins  sonata,  Gould. 

.  VeluUna  haliotoidea,  Mull. 

■.  Velutin*  lanlgera,  Mail. 

.  Velntlna  Bexills,  JfeaC, 

,  Mar  Benin*   ri :  ■  -  i  ■:■:::  phala  Btrgk. 

.  Marsenlna  groenlandlca,  it. 

.  Oncbldiopsls  groenlandtoa,  B. 

.  Catlnus  perspectlvus,  Say. 

.  Natloa  .puBllla,  Say. 

.  Natloa  clausa,  Sow. 

•  IitmaUa  heioa.  Say. 

,  Lunatla  trlaerlata.  Sty. 

...  Lunatla  Qouldil,  Phil. 

.  Lunatla  groenlandlca,  Mall. 
.a?  Immaculata,  Tott. 
i,  Melt. 

-  Herertta  doplloata,  Say. 


>.  Balbua  flana,  Gould. 

)•  Amatuopala  heUcoidea,  Johntt. 

..   Araaura  Candida,  Moll. 

I.  "Volva  uniplicata,  Sow. 

I.  Marginella  roaclda.  Rtdf. 

I  Mitra  groenlandlca,  Moll. 

'••  Voluta  junonla.  O-'inn. 

>.  Pleurotoma  plfoata,  C.  B.  Ad. 

'.  Pleurotoma  ooiina,  K.  4"  S. 

t.  Pleurotoma  bicarinata,  CoufA. 

i.  Mangella  rubella,  A*,  fr  S. 

).  Mangella  Ulformia.  i/o/mu. 

■  Bela  exarata,  Moll. 

'■■  Bela  nobilla,  Mi.lt. 

I.  Bela  tnrrlcula,  Hit. 

1.  Bel*  Woodlana,  Molt. 

>.  Bela  harpularla,  CoulA. 

i.  Bala  vj, ......  :,  ■    Mi.jl,.' 

'.  Beln  llvlda,  J/<>7/. 

I.  Bel*  decuaaata,  Caarfi 

i.  Bela  Fingelli,  Moll. 

I.  Bela  oancellata,  Migh. 

.  Bela  plenrotomaria,  Co-nth. 

'..  Bela  Vahlll,  HUi. 

I.  Bela  eiegans,  JrM, 

I.   Oliva  litterata,  Lam. 

>.  Ollvella  mutloa,  Sny. 

I.  Colnmbella  omata,  ^ai>. 

'.  Colnmbella  avara,  Say. 

\.  Colnmbella  rosacea,  Uould. 

>.  Colnmbella  lunata,  Sny. 

I,  Colnmbella  diaaimiUa,  Sim. 

..  Dollnm  galea,  Lin. 

',.  Semicassia  granulosa,  Brag. 

!.  Caaala  cameo,  •Sim. 

I>  Fedicularia  decussate,  Gould. 

•■  Pnrpom  laplllua,  Liu. 

i.  Purpura  iloridana,  Con. 

'.  Raaaa  obaoleta,  Sag. 

i.  lTaaaa  trivittata,  -Say. 

i.  ITaaaa  acuta,  Say. 

'.  ITaaaa  unlcincta,  Say. 

..  Nasaa  vibex,  ftp 

L  Ceritblopela  terebralla,  C.  B.  A. 

:.  Cerithlopala  Bmeraonii.C.  B.A. 

1.  Aona  dlslocatua,  Say. 

:  Aona  COneavua,  Sa§, 

l  undatum,  Lin. 
I,  Brag. 
,  O.  J-'obr. 

lOOoki.  Motrek. 
.  Bucolnum  Donovani,  Gray. 
,  Bnoclnum  undnlatum,  Mull. 
.  Bucolnum  aoalariforme,  Molt. 


'.  Hiptni?  oinoraa.  Sag. 
'•.  Fnnu  nomglons,  Cktm*. 
'.  Fnini  pygmaeua,  Gould. 
'■.  Fnana  pelluoidna,  Hane. 
'.  Fnana  propinqnua,  Alder. 

'.  Fnsua  HolboUli,  Melt. 

.  Fains  lalandlous,  Cktma. 

:  Fnana  ventricoaus,  Gray. 

'-  Fnana  latericeus,  Moil. 

<■  Fnana  Kroyeri,  Moll. 

>.  Fnaiu  tornatna,  Gould. 

'■.  Fnana  foralcatua,  0.  Fair. 

'.  Fnaoa  deapectua,  Lin. 

'■.  Fnana  decemcostatua,  Sag. 

'.  Trophon  cratlcnlatns,  0.  Fabr. 

•■  Tiophon  clathratna,  Lin. 

.  Trophon  acalariformla,  Gould. 

I  Trophon  Gunnerl,  Loven. 

'••  Bycotypns  papyraceus,  Sag. 

..  Busycon  pyrnm,  Dilim. 

•  Buayoon  can  all  cula  turn,  Lin. 

'■.  Buaycon  oarlea,  Lin. 

'.  Dnayoon  pervorsnm,  Lin. 

••  Trlchotropis  oonlca,  Moll. 

•■  Ti lohotropla  borealls,  B.  #  S. 

<.  Admete  viiidiiU,  O.  Fabr. 

■  Canoollarla  reticulata,  Lin. 
'.  Faaololaria  llgata,  Migh. 

•■  Faaololaria  gtgantea,  Kim. 

i.  Faaclolarla  tnllpa,  Lin. 

■  Faaololaria  dlatana,  Lam. 
I.  Ranella  Cauda  ts,  &a, 

'.  Murcx  aplnlcoatata,    Val. 
1.  Strombos  alatua,  Cm. 

CEPHALOPODA. 

'.  Spimla  iragilis,  Lam. 

'■  Ommastrephea  Bartramii,  La. 

■  Onychia  caribaea.  La. 

I  ODychotettthla  Fabric!!,  Mall. 

'■.  Onychoteuthls  Bartllngll,  La. 

t.  Iiollgopala  pa to,  La. 

'•  Lollgopala  hyperborea,  Sip. 

i.  Beptola  atlantloa,  D'Orb. 

'.  Roasia  palpebrosa.  Mull. 

'<.  Roasia  Moellert,  Sip. 

I.  Loligo  pnnctata,  DeKag. 

I.  Lollgo  Poalel,  La. 

.  Loligo  broviplnna,  La. 

L  Cirrotouthia  MneUarii,  Etck. 


.  Ootopna  rogoaua,  D'Orb. 
■.  Ootopna  gToaalaadiona,  Dta. 


DOUBTFUL  SPECIES. 

.  Aacldla  amphora,  Ag. 
.  Aacidta  ooellata,  Ag. 
.  Aroa  lmprooera.  Con. 
.  Nncnla  radlata,  fiaJjaa, 
.  Nnonla  caacoensis,  Migh. 

■  Modlola  pnlex,  I-ta. 

.  Modlola  elliptic,!,  turn 
'..  Modlola  tnllpa,  Earn 
.  Modlola  clcercula,  HNL 

•  Mytilus  faba,    0.  Fabr. 

■  Lucina  mnltistriata,  Cafe 

■  Astarte  "War h ami,  Han-. 

■  Venerioardla  crib  r  aria,  Sag. 
.  Cythorea  occulta,  Sag. 

.  Petrlcola  dactyl  ub,  Sam. 

:  Tollina  tennis.  Da  Coita. 

.  Tollina  versicolor,  Contm. 

'■.  Tollina  maculosa.  Lam. 

'.  Tollina  mora,  Sag. 

■•  Dorla  pallida,  Ag. 

.  Dentalinm  occidentals,  Stm. 

'■•  Crepldnla  intorta,  Sag. 

.  Crepldnla  acuta,  Lea. 

.  Iiifuudibulum  depreasum.  Sag 

'.  Delphlnola  coarctata,  Miyh. 

i.  Margarita  ornata,  DtKag. 

.  Margarita  rnaltlllneata,  DtK'f 

;  Clngnla  lasvia,  /■■■  A  ■  . 

■.  Clognla  modesta,  Lra. 

-  IJttorlna  lnnata,  Lta. 

■  Turbo  canallcnlatns,  Sag. 
:  Tonitalla  areolata,  Stm. 

.  Tarrltadla  aoqnalia,  Sag. 
i.  Turrltella  alternata.  Say 
i.  Chemnltala  aplrata,  K.  fr  S. 
i.  ChamnltaU  textUla,  Kurt*. 

■  Actaoon  parvna,  Xr<i. 

•  Faslthea  aordlda,  Lta, 

I.  Sigaretoa  macnlatna,  Sag. 

-  Cerlthlnm  cancellatnm,  Lra. 
>.  Colnmbella  aplzantha,  Ran. 
;,  Colnmbolla  Oonldlana,  Ag. 

'.  Bncolnnm  ^heatleyl,  DiKaj. 

■.  Bncolnnm  aonaie,  jd'm. 

i,  Fnana  Trnmbulli,  Lint. 

'.  Fnana  mnrloatua,  Mont. 
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SHELLS  OF  NORTH  AMERICA. 


TERRESTRIAL    GASTEROPODA. 


BY 

W.  G.  BINNET 


Ltst  No.  1.  The  species  of  the  Pacific  coast  from  the  extreme  north  to 
Mazatlan. 

No.  2.  The  species  of  Eastern  North  America,  from  the  boreal  regions 
to  the  Rio  Grande. 

No.  3.  The  species  found  in  Mexico  exclusive  of  those  included  in  No.  1 
(viz.  3,  7,  8,  11,  23,  25,  35,  37,  39,  40,  41,  42,  43,  45,  46,  47) 


Section  I.— PACIFIC  COAST. 


PtJLMOlfOBRANCHIATA. 
Testacellidae. 

1.  Glandina  Albert!,  Pf. 

2.  Glandina  tnrrie,  Pf. 

Arionidae* 

3.  Arlon  foliolatua,  Gld. 

Helicidae. 

4.  Xiimax  eolumbianue,  Gld. 

5.  Suooinea  olngulata,  Forbes. 

6.  Snccinea  NnttalHana,  Lea. 

7.  Snccinea  oregoneneia,  Lea. 

8.  Snccinea  rnatleana,  Gld. 

9.  Helix  aentedentata,  W.  G.  B. 

10.  Helix  anaehoreta,  W.  G,  B. 

11.  Helix  areolata,  Pf. 

12.  Helix  areolata,  Pf. 

Tar.  0.  Pf. 

13.  Helix  areolata,  Pf. 

Tar.  y.  Pf. 


14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 

29. 
30. 
31 


<•> 


Helix  arroea,  Gld. 
Helix  aaperaa    \full.f 
Helix  californieneie,  Lea. 
Helix  eolnmbiana,  Lea. 
Helix  onltellata,  Thomson. 
Helix  devta,  Gld. 
Helix  Dnpetithonarei,  Desk. 
Helix  exarata,  Pf. 
Helix  fidelie,  Gray. 
Helix  germane,  Gld. 
Helix  lnfomata,  Gld. 
Helix  interoiaa,  W.  G.  B. 
Helix  Kelletti,  Forb. 
Helix  levia,  Pf. 
Helix  levU,  Pf. 

▼ar.  B.  Pf. 
Helix  loricate,  Gld.,  Pf.% 
Helix  maaatlanloa,  Pf. 
Helix  mormonnm,  Pf. 


32.  Helix  Newberryana,  W.  G.  B. 
S3.  Helix  Nlcklinlana,  Lea, 

34.  Helix  pandoras,  Forb. 

35.  Helix  ramentoaa,  Gld. 

36.  Helix  redemita,  \V.  G.  B. 

37.  Helix  reticulata,  Pf. 

38.  Helix  aportella,  Gld. 

39.  Helix  atrlgoea,  Gld. 

40.  Helix  Townaendiana,  Lea. 

41.  Helix  tudiculata,  Binn. 

42.  Helix  ▼anoouverenaia,  Lea. 

43.  Bnlimna  oalifornicue,  Rve. 

44.  Bnlimna  chor datum,  Pf. 

45.  Bnlimna  exeelaua,  Gld. 

46.  Bnlimna  Humboldti,  Rve. 

47.  Bnlimna  mexlcanua,  Lam. 


48.  Bnlimna  pallidior,  Sorb. 

49.  Bnlimna  proteue,  Bna\ 

50.  Bnlimna  aufflatua,  Gld. 

51.  Bnlimna  Ziegleri,  Pf. 

52.  Orthalicna  zebra,  Mall. 

53.  Aohatina  ealifornica,  Pf. 

54.  Pnpa  Rowellii,  Newc. 

Oncbidiidae. 

55.  Onohidium  Carpenter!, 

\V.  G.  D 
Auriculidse. 

56.  Melampna  olivaoeue,  Cj>r. 

57.  Pedipea  lirata,  W.  G.  B. 

Truncatellidae. 

58.  Trnnoatella  ealifornica,  Pf. 


Section  II.— EASTERN  NORTH  AMERICA. 


PULMOffOBRAIVCHIATV 

Teatacellidae. 

59.  Olandlna  bullata,  Gld. 

60.  Olandlna  corneola,  W.  G.  B. 

61.  Olandlna  parallel*,  W.  G.  B. 

62.  Olandlna  texaaiana,  Pfr. 

63.  Olandlna  trunoata,  Gmel. 

64.  Olandlna  Vannxemenaia,  Lea. 

Arionidae* 

65.  Arion  empirioorum,  Fer.f 

66.  Arion  hortenaie,  Per. 

Helicidae. 

67.  Tebennophorna  carolinenaia, 

Bosc. 

68.  Tebennophorna  doraalia,  Binn. 

69.  Ziimax  agreatia,  Lin. 

70.  Limax  oampeatria,  Binn. 

71.  Limax  flavna,  Lin. 

72.  Vitrlna  angelioas,  Beck. 

73.  Vitrlna  limpida,  Gld. 

74.  Snccinea  aurea,  Lea. 

75.  Snoolnea  avara,  Sat/. 

76.  Snccinea  avara,  Say. 

var.  major. 

77.  Snccinea  campeatria,  Say. 

78.  Snccinea  eonoordialia,  Gld. 

79.  Succinea  eflnaa,  Shutt. 

80.  Snccinea  groenlandioa,  Beck. 

81.  Snccinea  Haydeni,  W.  G.  B. 

82.  Snccinea  Haydeni,  W.  G.  B. 

var.  minor. 

83.  Suocinea  inflate,  Lea. 

84.  Sucoinea  lineata,  W.  G.  B. 

85.  Snoolnea  luteola,  Gld. 


86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 

94. 
95. 
96. 

97. 
98. 
99. 
00. 
01. 
02. 
03. 
04. 
05. 
06. 
07. 

08. 
09. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Succinea  obliqua,  Say. 
Snccinea  ovalla,  Gld.  non  Say. 
Suocinea  retnaa,  Lea. 
Suocinea  Salleana,  Pf. 
Succinea  Totteniana,  Lea. 
Snccinea  vermeta,  Say. 
Helix  albolabria,  Say. 
Helix  albolabria,  Say. 

var.  dentata. 
Helix  alternata,  Say. 
Helix  appreeaa,  Say. 
Helix  appreaaa,  Say. 

var.  a. 
Helix  arborea,  Say. 
Helix  ariadnse,  Pf. 
Helix  aaperea,  Mull. 
Helix  aateriacna,  Morse. 
Helix  auriculata,  Say. 
Helix  auriformie,  Bland. 
Helix  avara,  Say. 
Helix  barbigera,  Redf. 
Helix  Berlandieriana,  Mot. 
Helix  buoculenta,  Gld. 
Helix  buoculenta,  Gld. 

var.  minor. 
Helix  bulbina,  Desk. 
Helix  caduoa,  Pf. 
Helix  oapeella,  Gld. 
Helix  Carpenteriana,  Bland. 
Helix  oellaria,  Mull. 
Helix  oereolna,  Mukl. 
Helix  oheralna,  Say. 
Helix  Chriatyi,  Bland. 
Helix  Clarkli,  Lea. 


(0 


t.  Helix  Coopwl,  W.  0.  B. 
).  Helix  cnmberlandlana.  Lea, 
..  Helix  demlsaa,  fli'«n. 
I  Helix  dentlfera,  Binn. 
I.  Helix  diveat*    C/rf. 
1.  Helix  Dorfeuilliaoa,  Lea. 
'•■  Helix  Edgarlana,  Sag, 
I.  Helix  I ;■-;>■  ii  :■:■■■  i    Bid. 

'.  Helix  egena,  Say. 
t.  Helix  electrina,  UW. 
).  Helix  elevate.  Soy. 
).  Helix  BlllotU,  Red/. 
..  Helix  aapllooa,  Bland. 
'..  Helix  extfue.  Slim. 
I.  Helix  exoleU,  dan. 
I.  HellX  FabrloH,   Beck. 

>.  Helix  falls*.  Say. 
i.  Helix  fatlgUta,  fay. 
'.  Helix  frlabllia,  W.  G.  B. 
1.  Helix  full  ,■  .-;.■. .. ,.  fin, 
).  Helix  griseola,  />". 
).  Helix  solute,  Say. 
.  Helix  gularie,  Say. 

m.  uinbllloata. 
'..  Helix  Oundlaohl,  Pf. 
1.  Helix  Hazardl,  Bland. 
I.  Helix  Hindai,  Pf. 
'.  Helix  hippoctepi«,  Pf. 
1.  Helix  hirsute,  Say. 
'.  Helix  hieplds,  Linn. 
i.  Helix  hopetononais,  SAu(. 
I.  Helix  nortenala,  Mall. 
i.  Helix  Incnutata,  ftey. 
-.  Helix  Indents  ta,  Say. 
!.  Helix  lndentata.  Say. 

var.  umbUloata. 
1.  Helix  inflecta,  Sny. 
i.  Helix  in  o  mat  a,  Soy. 
i.  Helix  interna,  Soy. 
1-  Helix  interne.  Say. 

var.  alMna. 
'.  Helix  tntertaxta,  Binn. 
I.  Helix  Intertexta,  Binn. 

var.  carlaata. 
I.  Helix  lstroferena,  Bland. 
).  Helix  jejuna.  Say. 
..  Helix  kopnodee,  W.  G.  B. 
i.  Helix  Ubyrintbica,  Say. 
I.  Helix  lEOTlgata,  Pf. 
L  Helix  laamodon,  Phil!. 
i.  Helix  leporlna,  Gld. 
I.  Helix  lie-era.  Say. 
r.  Helix  llmatula.  WW. 


188.  Helix  llneata.  Say. 


9.  Helix  a 

1.  Helix  milium,  f&A* 

2.  Helix  mlnoacola,  Bftia. 
J.  Helix  mlnutlBBlma.  tea. 
1.  Helix  Mi :■. ii ■•::...  ■  £eu. 
5.  Helix  monodon,  /fad. 

S.  Helix  monodon.  Rack. 

Tar.  1    Helix  {rataraa,  Say. 
7.  Helix  monodon,  Rack. 

var.  2.  Helix  Leall,   Ward. 
S.  Helix  Uooreana,  If.  C.  A 
9.  Helix  mordax,  Bbjfl. 
9.  Helix  mnltldentata,  Binn. 

1.  Helix  mulHlineata,  Soy. 

2.  Helix  ni- :i .■::;;.,.    ,    Say. 

3.  Helix  mu] -,':.::■-■:  ..  Say. 

T»r.  rufa,  unlcolor. 

4.  Helix  niUda,  M«il 

5.  Helix  obstrJota,  Say. 

S.  Helix  oppllata,  Mot. 
7.  Helix  Ononis,  Pf. 
3.  Helix  paUieta,  Say. 
9.  Helix  palliate,  Say. 
var.  carolinenala. 

0.  Helix  pennaylvanlea,  Grttn. 

1.  Helix  perapectlva,  Say 

2.  Helix  PoBtelllatta,  Bid. 

3.  Helix  profunda,  Say. 
t.  Helix  pulohelle,  MM. 
S.  Helix  pulahella,  Mull. 

Tar.  oostata. 
5.  Helix  pustule,  Ft. 
7.  Helix  puatuloldea,  Bid. 
3.  Helix  Roemerl,  Pf. 
9.  Helix  Rugell,  Shutt. 

0.  Helix  Bayii,  Binn. 

1.  Helix  aculptUls,  Bid. 

2.  Helix  septemvolva.  Say. 

3.  Helix  eolitarla.  Say. 
1.  Helix  splnosa,  Lea. 

S.  Helix  SteenstrupU,  MfrcK. 
S.  Helix  atenotTema,  IV, 
7.  Helix  stiistalla.  Ant/,.. 
3.  Helix  aubplana,  Binn. 
S.  Helix  ■uppteaaa,  &s/. 

0.  Helix  tenulstrlala,  Bitsa. 

1.  Helix  texaalana,.  iter. 

2.  Helix  texaalsns,  Mot. 

tst.  «,  /y. 


.  Helix  thyroldee,  Soy. 
,  Helix  MdMlteU.  Say. 
■  Helix  Trooatiana.  Lta. 

.  Helix  uvnllfera.  Shut'. 

.  Helix  variatii,  Miarlh 

'.  Helix  ventrosnla,  /y. 

.  Helix  vortex,  /y. 

1.  Helix  vultuoea,  Gld. 

■.  Helix  Wheatleyl,  liland, 

S.  Bnllmna  aclcula,  Miilltr. 

i.  Bnllmna  alternatna.  Say, 

I.  Bnllmna  dealbatna,  Say, 

'.  Bnllmna  decallatUB,  Lin. 

i.  Bnllmna  Dormant,  if.  G.  h. 

i.  Bnllmna  floridanna,  Pf. 

I.  Bnllmna  G-owel,  Pf. 

.  Bnllmna  gmclUlmua,  Pf. 

i.  Bnllmna  harpa.  Say. 

i.  Bnllmna  marginatiia,  Say. 

L  Bnllmna  Marin,  Albert. 

I.  Bnllmna  modicua,  Gld. 

;.  Bnllmna  mnltillneatna,  Say. 

'.  Bnllmna  ootoua,  Ck. 

i.  Bnllmna  patriaroba,  W.  G.  B. 

i.  Bnllmna  SchiedeamiB,  Pf. 

i,  Bnllmna  Bchiedeanua,  Pf. 

var.  apice  nigra. 
;  Bnllmna  aerperaatma.  Say. 
I  Bnllmna  anbnla,  Pf. 
i,  Orthallcna  undatua,  Brug. 
I.  Orthallcna  zebra,  Hail. 
•.  Maotoceiamua  Kienerl,  Pf- 
;.  Achatlna  faaclata,  Mill. 
'.  Achatlna  faaclata,  MalL 

rar.  1.  Achatlna  cranata,  Sw. 
>.  Achatlna  faaclata.  Mall. 

rar.  2.  Achatlna  aollda.  Say. 
>.  Achatlna  lnbrioa,  Mull. 
'.  Achatlna  plots,  fine. 
.  Pupa  armliera.  Say. 
;.  Pnpa  badla,  Ad. 
.  Pnpa  contracts.  Say. 
■-.  Pnpa  oortloarla.  Say. 
.  Pnpa  decora,  Gld. 
,  Pnpa  Hoppll,  3ft/:. 


.  Pnpa  pallnoida,  iy. 
.  Pnpa  pun  to  don.  Soy. 

■  Pnpa  placlda.  Soy. 

.  Pnpa  rnploola.  Say. 
>  Pnpa  vartotoaa,  '.'■■('. 
.  Vertigo  OonUUl,  Bin* 

■  Vertigo  mllinm,  Gld. 
.  Vertigo  ovata.  Soy. 

.  Vertigo  almplex,  Gld. 
.  CyUndrella  Ooldfoael,  Mrnlct 
■.  CyUndrella  jejnna,  Gld. 
:  CyUndrella  Foeyana,  Orb. 
:  CyUndrella  Rcomeri.  Pf. 
Veronicellidae- 

■  Veronlcella  florldana.  Bin*. 

A  uric  ul  Id  as. 
L  Molampna  bldantatna.  Soy. 
■.  Melampna  elugnlatua,  Pf. 
a  Melampna  ooffoa,  Linn. 
.  Melampna  flavne,  Gmtl. 
i.  Melampna  floridanna,  Skutt, 
.  Melampna  obllquna.  Soy. 
-  Afelampna  pnelllna,  M 
',  Melampna  Hedfleldl.  Pf. 
'.  Alexia  myoaotis,  iJrop. 
.  Blannerla  pelluclda,  Pf. 
'-  Lenconia  Sayil,  K*U. 
'■■  Carychlum  exigtium,  Soy. 

T  i  ■ » 1 1 1  ca  tell  Id  te. 
„  Tmnoatella  bilabiate,  Pf. 
'.  TrnnoateUa  caribceenala,  5nrt 
!.  Truncatetla  pnlchella,  Pf. 
'•  Trnncatella  enbcylindrica.  &■ 

C  y  cl  op  b  o  r  idte. 
.,  Ctenopoma  rnguloaum,  Pf- 
.  Chondropoma  dentatnm,  S»). 

Heiicinidse. 
'.  Hellclna  chryaochella,  Aim. 
.  Hellclna  Hanleyana,  Pf. 
'..  Hellclna  ooonlta.  Say. 
.  Hellclna  orblculata,  Soy. 
.  Hellclna  anbglobuloaa,  P*j- 
.  H  eliolna  tropica,  Pf. 


Section  III.— MEXICO. 


V M.flOMt lilt  t^l  III. tTA. 
Tea  in  ill  idee. 

t.  Glandlna  Candida,  SkaUl. 
7.  Glandlna  carmlnBnsia,  Mor. 
3.  Glandlna  connlaria,  Pf 
i.  Glandlna  cordovana,  Pf. 
).  Glandlna  cornoola,  W.   G.  B. 
1.  Glandlna  delicatula,  Shuill. 
4   Glandlna  Ghieabreghtl,  Pf. 
1.  Glandlna  lndnaiata,  Pfr. 
L  Glandlna  Uabolllna,  Pf. 
i.  Glandlna  Llebmanni,  Pf- 
1.  Glandlna  margaiitacea.  Pf. 
7.  Glandlna  monlUfeta,  Pf. 
i.  Olnndiiia  nana,  Shuttl. 
3.  Glandlna  pnlchella,  Pf. 
).  Glandlna  orlaabce,  Pf. 
I.  Glandlna  eolldnla,  Pf? 
I.  Glandlna  Soweibyana,  Pf. 
i.  Glandlna  apeclosa,  Pf. 
i.  Glandlna  BtigmaticB,  Shattl. 
S.  Glandlna  Vanmtemenala,  Lea. 

Helicldse. 
J.  Vltrlna  mexicana.  Beck. 
T.   SlmpulopalB  ritfapenala,  Pf. 
i.   Bimpulopala  cordovana,  Pf. 
>-   SLmpul  opsin  Salloana,  //. 
J,  Suoolnaa  brevis,  Duntrr. 
I.  Sncolnea  undnlata,  Sag. 
I.  Helix  .ifi.i.-i  -..-.■ .  /;/: 
).  Helix  Betlandle liana.  Mar. 
1.  Helix  bicincta,  P/. 
1.  Helix  blcrnria,  Pf. 
i.  Helix  blltneata,  Pf. 
I.  Helix  oadnoa,  Pf. 
i.  Helix  chlapenala,  Pf. 
h  Helix  ooaetUlate,  Ar. 
).  Helix  contortuplloata,  Beck. 
I.  Helix  cordovana,  J'f. 
i-  Helix  Coulonl,  Shuiti. 

1-  Helix  flaveacena,   Wiegm. 

I.  Helix  fulroldea,  Jfifc 

i.  Helix  Goiesbreghti,  A>i. 

I.  Helix  friseola,  />/ 

f.  Helix  Onlllarmodl,  Shalt!. 

1.  Helix  hellctomphala,  Pf. 

i.  Helix  Hlndai.  P/'. 

>.  Helix  Humboldtlana,   Vol. 

I.  Helix  Implicate,  Bsek. 


Helix  lnonbrata,  Say. 
Helix  mexioana,  Koch. 
Helix  oajaoenaia,  Koch. 
Helix  plaelogloBBa,  .Pf- 
Hellx  S  ■.:...■,,  i .,  .■■ 
Helix  atolephora,  r«(. 
Helix  tenulcoatata,  /-Junt, 
Helix  texaalana,  J/or 
Helix  trypanompala,  P/. 
Helix  veracrazenaia,  Pf. 
Helix  aonltea,  -P/ 
Bulimna  alternatna,  Sag. 
Bnllmua  attenuatna,  Pf. 
Bnllmua  auilduns,  /'.'. 
Bnllmna  coTdovanua,  Pf. 
Bnllmna  coriaceoa,  Pf. 
Bulimna  costatoatrlatna,  Pf. 
Bnllmna  Dronetl,  Pf. 
Bulimna  Dunkerl,  Pf. 
Bnllmua  emeua,  Say. 
Bulimua  faneatratua,  Pf. 
Bnllmna  gnomon.  Beck. 
Bnllmna  Grnneri,  Pf. 
Bnllmna  Hegewlschl,  Pf. 
Bnllmna  Humboklti,  Rve.* 

liveacena,  Pf. 

Mariee,  Albt-t*. 
Bnllmue  Martenal,  Pf. 
Bnllmna  mexloanua,  Lam. 
Bnllmna  patriarchs,  W.  G.Bim 
Bnllmna  pnnctatiaaimna,  Lea. 

Bnllmna  xudla,  Anton. 

Bnllmna  Schladeanus,  Pf. 
Bnllmua  serperaatrua,  Sag, 
Bnllmna  buIcobub,  Pf. 
Bnllmna  aulphureua,  If. 
Bnllmna  tmncatna,  Pf. 
Bnllmna  varlcoaua,  Pf. 
SplraxiB  none,  Shutil. 
Splraxia  aurlculacea,  Pf. 
Bpiraxla  blconloa.  Pf. 
Splraxia  catenate,  Pf. 
Splraxia  coniformia,  Shout. 
Bpiraxla  dnbla,  Pf. 
Splraxia  euptyota,  Pf. 
Bpiraxla  Irrlgua,  Shtutl. 
Splraxia  lurlda,  Shuid. 


3».  Splraxia  Nicolett,  Shntil. 
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391.  Spiralis  nigrioans,  P}- 

392.  Spinuds  oblcnga,  Pf* 

393.  Spiralis  parrula,  Pf* 

394.  SpiraxiB  Shuttleworthi,  Pf. 

395.  Spiraads  streptostyla,  Pf 

396.  Spiraads  tnrgtdula,  Pf 

397.  Orthalioue  Boucardi,  Pf 

398.  Orthalious  livens,  Pf 

399.  Orthalious  longus,  Pf. 

400.  Orthalious  undatus,  Brug. 

401.  Achatina  ambigua,  Pf 

402.  Achatina  ohiapensis,  Pf. 

403.  Achatina  Rangiana,  Pf 

404.  Achatina  trochlea,  Pf 

405.  Achatina  trypanodes,  Pf 

406.  Cylindrella  apiostoma,  iy. 

407.  Cylindrella  arctospira,  Pf 

408.  Cylindrella  attenuata,  Pf 

409.  Cylindre)la  Boucardi,  Pf 

410.  Cylindrella  clava,  Pf. 

411.  Cylindrella  cretaoea,  /y. 

412.  Cylindrella  decollate  Nyst. 

413.  Cylindrella  dentioulata,  Pf 

414.  Cylindrella  fillcosta,  ShuttL 

415.  Cylindrella  Ghiesbreghti,  Pf 

416.  Cylindrella  goniostoma,  ijf. 

417.  Cylindrella  grandis,  Pf. 

418.  Cylindrella  Liebmanni,  Pf. 

419.  Cylindrella  meadoana,  Pf 

420.  Cylindrella  Pfeifferi,  Menhe. 

421.  Cylindrella  Pilocerel,  iy. 

422.  Cylindrella  polygyra,  Pf. 

423.  Cylindrella  splendida,  Pf 
ASA.  Cylindrella  teres,  Menke. 

425.  Cylindrella  turrie,  Pf 

Auriciilidae. 

426.  Melampus  coffea,  Linn. 

Truncatellidae. 

427.  Trunoatella  caribaDensls,  Sowb. 


428. 
429. 
430. 
431. 
432. 
433. 
434. 

435. 
436. 
437. 
438. 
439. 
440. 
441. 
442. 
443. 
444. 
445. 
446. 
447. 
448. 
449. 
450. 
451. 
452. 
453. 
454. 
455. 
456. 
457. 
458. 
459. 
460. 

461. 
462. 


Cjrclophoridse. 

Cyolotus  Dysoni,  Pf 
Cyolophoros  Boucardi,  SalU. 
Cyolophorus  meadoanus,  M. 
Tudoxa  planospira,  Pf 
Cistula  troohlearis,  Pf. 
Chondropoma  cordovanum,  P. 
Chondropoma  trunoatum,  TT. 

Helicinidae. 
Helioina  brevilabris,  Pf. 
Helioina  ohiapensis,  Pf. 
Helicina  ohrysocheila,  Bin*. 
Helicina  ohrysooheila,  ShuttL 
Helicina  oinotella,  Shuttl. 
Helioina  oonoentrica,  Pf. 
Helioina  oordiUeraa,  SalU. 
Helicina  delioatula,  Shuttl. 
Helioina  elata,  Shuttl. 
Helioina  flavida,  Menhe. 
Helioina  Ghiesbreghti,  Pf. 
Helioina  Heloisse,  SalU. 
Helioina  Lindeni,  Pf 
HeUcina  lirata,  Pf 
Helioina  merdigera,  SalU. 
Helioina  notata,  Salle. 
Helioina  Oweniana,  Pf. 
Helioina  Sandosl,  Shuttl. 
Helioina  sinuosa,  Pf 
Helioina  tenuis,  Pf. 
Helioina  tropioa,  Pf. 
Helioina  turbinata,  Wiegm. 
Helioina  zephyrlna,  Duel 
Bohasiohella  alata,  Mice. 
Schaaicheila  Nicoleti,  Shuttl 
Sohasioheila  pannucea,  J/or. 

Proserpinidae* 
Ceres  eclina,  Duel. 
Ceres  Salleana,  Gray. 
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SHELLS  OF  NORTH  AMERICA. 


PLUVIATILE   GASTEROPODA, 


BT 

W.  G.  BI\NEY. 


The  species  whose  range  is  confined  to  Eastern  North  America  are  not 
indicated  by  any  peculiar  mark.  The  letter  W.  distinguishes  those  confined 
to  the  Pacific  coast ;  the  letters  W.  E.  are  affixed  to  the  names  of  those 
found  in  both  the  Eastern  and  Western  sections,  while  the  Greenland  And 
Mexican  species  are  also  respectively  designated  by  the  letters  G.  and  M.  . 

This  list  has  been  compiled  from  all  American  publications  and  the  few 
European  monographs  treating  of  this  branch  of  the  Mollusca.  I  have 
preferred  giving  the  name  of  many  doubtful  species  rather  than  omit  that 
of  any  which  my  own  limited  knowledge  of  the  subject  does  not  lead  me 
to  consider  a  synonym.  The  list,  therefore,  is  not  offered  as  a  complete 
elimination  of  the  synonymy,  but  rather  as  a  temporary  guide  to  the 
arrangement  of  this  portion  of  the  collection.  It  should  not  be  quoted  as 
authority. 


PECTmiBRANCHlAtA.  18. 

Melaniidae.  19. 

1.  Melania  abbreviate,  Anth.  20. 

2.  Melania  abrupta,  Lea.  21. 

3.  Melania  abecida,  Anlh.  22. 

4.  Melania  acuta,  Lea.  23. 

5.  Melania  acuto-carinata,  Lea,  24. 

6.  Melania  adnata,  Anth.  26. 

7.  Melania  adqualla,  Bald.  26. 

8.  Melania  alexandrenala,  Lea.  27. 

9.  Melania  altipeta,  Anth.  28. 

10.  Melania  altilis,  Lea.  29. 

11.  Melania  alveare,  Conr.  30. 

12.  Melania  ambuata,  Anth.  31. 

13.  Melania  ampla,  Anth.  32. 

14.  Melania  angnlata,  Anth.  33. 

15.  Melania  angnloaa,  Menkg.  34. 

16.  Melania  angnetlapira,  Anth.  35. 

17.  Melania  annnli/era,  Conr.  \  36. 


Melania 
Melania 
Melania 
Melania 
Melania 
Melania 
Melania 
Melania 
Melania 
Melania 
Melania 
Melania 
Melania 
Melania 
Melania 
Melania 
Melania 
Melania 
Melanin 


approximate,  Bald. 
arachnoidal  Anth. 
arctata,  Lea. 
armigera,  Say. 
ami  mills,  Lea. 
athlete,  Anth. 
anriculaBformia,  L*a* 
auriacalpium,  Menke. 
Babylonlea,  Lea. 
baoulum,  Anth. 
baaalia,  Lea. 
bella,  Conr. 
bellaorenata,  Bald. 
bioinota,  Anth. 
bioolorata,  Anth. 
bloostata,  Anth. 
bitatnlata,  Conr, 
bimonalla,  DeKa$* 
\ftanAav,  Lta. 


!■  Melania 
.  Molanla 
i.  Molanla 
.  MelanU 
:.  Melania 
;.  Molanla 
:.  Molanla 
,  Molanla 
.  Molanla 
'.  Molanla 
;.  Molanla 
i.  Molanla 
i,  Molanla 
.  Molanla 
:.  Molanla 
,  Molanla 
:.  Molanla 
.  Melanin 
i.  Molanla 
'.  Molanla 
:.  Molanla 
'.  Molanla 


■■  Molanla 
:.  Molanla 
.  Molanla 
.  Molanla 


'■.  Molanla 
1.  Molanla 
.  Molanla 


■  Melanin 
,  MelanU 

.  Molanla 


88.  Molanla 


BoyklaUna,  Lea. 

bievia,  Lea. 
brevisplra,  Anth. 
Brumbyi,  Lta. 
brnnnea,  Antk. 
Buddil,  Lta. 
bulboaa,  Old,    W. 
callginosa,  Lta, 
canaliculata.  Say. 
cancellata,  iSaf. 
cailnata,  Jtav. 
carlnlfera,  Lam. 
carlno-cottata,  Lea. 
casta,  Anth. 
□utanoa.  Lea. 
catenaiia.  Say. 
catenoides,  Lta. 
clrclnata,  Lta. 
clara,  Anth. 
Clarkii,  Lta. 
clavcoformla,  Lea. 
collator  a,  Cent. 
cognata,  Anth.     . 
columella,  Lta. 
comma,  Conr. 
compacts,  Anth. 
□onetnna,  Lea. 
oongeata,  Conr. 
conica.  Soy. 
consangnlnea,  Anth. 
coraolna,  Antk. 
osrneola,  Antk. 
coronllU.  Anth. 
corpulent*,  Antk. 
ooatata.  Rap. 
oeatlfera,  Hald. 
ooatolata.  Lea. 
crebri-coitata,  Lta. 
crebrl-atrlata,  Lta. 
crenatella,  Lta. 
crista  ta,  Anth. 
cubic  aides,  Antk. 
Cnneyana,  Lea. 
carta,  Hald. 
curvata,  Lta. 
cnrrilabria,  Anth. 
cnapldata,  Anth. 
cyllndraoea,  Conr. 
decora,  Lta. 
dccorata,  Anth. 
depygia,  Say. 
DesbayeaUna,  Lea 
denaa,  Anth. 
dlatocata,  Jtav. 
Lea. 


'■■  Molanla 
<.  Molanla 
.  Molanla 


elata,  Anth. 
ologantnla,  Antk. 
elevata,  Say. 
ellmlnata,  Anth. 
elongata.  Lea. 
lta,  Mmke. 


ivata,  Anth. 


■•  MelanU 
:.  Molanla 
.  Molanla 
'■.  Melania 


■.  Melania 
i.  Molanla 
i.  Melania 
.  Molanla 
;.  MelanU 
;,  Molanla 
,.  Molanla 


.  Melania 
.  Melania 
.  Melania 


.  MelanU 
.  Melania 
.  Molanla 


.  Melania 

i.  MelanU 

'.  MelanU 

.  Melania 

:.  Molanla 

;.  Molanla 

:.  MelanU 

.  MelanU 

:.  MelanU 

'.  Molanla 

,  Melania 

'.  Molania 

'.  Melania 

.  MelanU 


excurata,  Conr. 
exigiia.  Conr.     W. 
exilis.  ;/■'('. 
eximi.i.  Anth. 
cxpanaa.  Lea. 
iutigiata,  AnA. 

noientlana,  Lea. 
Foremani,  Lea. 
for  mo  a  a,  Conr. 
foIUtnoaa,  Lea. 
fnnebraJla,  Anth. 
him,  Lea. 
fuscata,  !•■■■■■ 
fualfbrmia,  Lta. 
ruico-cincta,  MM 
gemma,  DtKaf. 
garmana,  Anth. 
glbboaa,  Lett. 
gibboae,  Baf. 
glabra.  Lea. 
glandula.  Antk. 
glauca,  Anth. 
globula.  Lea. 
graclllor  imi. 
gracilis,  Lta. 
graclllima,  auaaW 
gradata,  Antk. 
grata,  Antk. 
gravida,  Antk. 
griaea,  Anth. 
Haitians,  Lea. 
baipa,  Lta. 
hastata,  Antk. 
Bayalana,  Lea 
Hlldrethlana,  _ 
Holatonia,  Lea. 
hybrid*,    [at*. 
Hydali,  Conr. 
imbricata,  Anth- 
impress*.  I..-\. 
lncraaaata,  -l»r*- 
Inemta.  Anlh. 
lnflata.  Bald. 


Uelanla  Inflate,  Lta. 

202.  Ualanla  pexnodoaa,  Lta. 

Uelanla  mftrafiuoUta,  Antk. 

203 

Uelanla  peratrlata.  Lea. 

Uelanla  Inornate,  Anth. 

204.  MeUnla  pflola,  Lta. 

Velaria  lnteralta.  Bald. 

206 

Malanla  plot*,  Lea. 

Uelanla  lntertexta,  Anth. 

206 

Uelanla  pinguis,  Lea. 

■tetania  io  stoma,  Anth. 

207 

Malanla  piano  gyra,  Anth. 

Ualanla  lota,  J*(A, 

208. 

Malanla  planoaplra,  Anth. 

ktelanta   J  ij  u  ia,  £fh. 

209. 

Ualanla  plobelna,  Anth. 

Uelanla  Kii  t  laud  Una,  Lea. 

210 

Melanla  plena,  Anth. 

Melanin  lasU,  Jay. 

211. 

Uelanla  pllctfeia,  Lea.     W. 

Uelanla  laivia,  Lro. 

212. 

Uelanla  plurtatriata.  Say. 

Uelanla  laqueata,  Af. 

213 

Melanla  ponder  osa,  Anth. 

Uelanla  latitana,  JnfA. 

214 

Melanla  Foatellii,  Lea. 

Uelanla  Lee  on  ti  ana,  Lea. 

215 

Melanla  Potosfensin,  Lea. 

Uelanla  Llebmannl,  PM.     M. 

216 

Melanla  praalnata,  Conr. 

Uelanla  ligata,  ilentt. 

217 

Malanla  pro  due  ta,  Lta. 

Uelanla  live  so  ens,  Afenke. 

218 

Melanla  proaolaaa,  Anth. 

Uelanla  lugnbria,  Lta. 

219 

Melanla  protons,  Lea. 

If elania  marginata,  Raf. 

220 

Melanla  prozlma,  Soy. 

Uelanla  Menkeana,  Lta.    W. 

221 

Melanla  pulchella,  Anth. 

Uelanla  modesta,  Lra. 

222 

Melanla  pnlcheirima,  Anth. 

Uelanla  monozonalis,  Lea. 

223 

Malanla  pumila,  Lta. 

Uelanla  multiline  a  ta.  Sag. 

224 

Melanla  pupoidea,  Anth. 

Uelanla  napllla,  Anth. 

225 

Malanla  pyramidalls.  Mot. 

Uelanla  naaanla,  Conr. 

226 

Melanla  pyrenella,  Conr. 

Uelanla  nebulosa,  Conr. 

227 

Malanla  rogularia,  Lta. 

Uelanla  neglecta,  Anth. 

228 

Melanla  rhombtca,  Anth. 

Uelanla  Newberryi,  Lea.     W. 

229 

Malanla  rfglda,  Anth. 

Uelanla  niagarenala,  Lta. 

230 

Uelanla  robulina,  Anth. 

Ualanla  nigrocincta,  Antk. 

231 

Melanla  robust*,  Lea. 

Uelanla  nigrina.  Lea.     W. 

?32 

Melanla  Tublda,  Lea.     M. 

Uelanla  nltena,  Lta. 

233 

Melanla  rufescens,  Lea. 

Uelanla  nobllla,  Lea. 

234 

Melanla  mfula,  Haiti 

Uelanla  nodnloaa,  Lea. 

235. 

Melanla  rugoaa,  Lea. 

Uelanla  nncleola,  Anth. 

238 

Melanla  Saffordll,  Lea. 

Ualanla  obllta,  Lea 

237 

Melanla  Schledeana,  Phil. 

Ualanla  obtuaa,  Lea. 

238 

Melanla  scnlptilla,  Lea. 

Uelanla  occidental  Is,  Lea. 

239 

Uelanla  Sell  oral  ana,  Lm. 

Ualanla  occulta,  Anth. 

210 

Melanla  eemlcailaata,  Say. 

Uelanla  Oooenala,  Lea. 

241 

Melanla  aetnlco state,  Conr. 

Uelanla  oliva,  Lta. 

242 

Melanla  ehaataenels,  Cm.    ' 

Uelanla  olivula,  Conr, 

243 

Uelanla  alllottla,  Gld.    W 

Uelanla  opaoa,  Anth. 

244 

Melanla  simplex,  Sag. 

Ualanla  oppugnata  Lea. 

245 

Melanla  aolida.  Lea. 

Uelanla  Ordiana,  Ua. 

24G 

Malanla  sordlda.  Lea. 

Uelanla  ovalls,  Lea. 

247 

Melanla  apinalla,  Lta. 

Uelanla  ovoldea,  Lea. 

248 

Uelanla  Spur  C  a.  Lea. 

Uelanla  ovularia,  Stenke. 

249 

Melanla  striatal*,  Lta. 

Uelanla  pagodlformia,  Anth. 

250 

Melanla  strlgosa,  Lta. 

Malanla  palleaoena,  Lta. 

251 

Melanla  atygta,  0*f> 

Uelanla  pallldula,  Anth. 

252. 

Uelanla  aubangnlata,  Anth. 

Uelanla  panolcosta,  Jail. 

253 

Melanla  eubojrllndracea,  Lt 

Ualanla  perangolata,  Conr. 

254 

Melanla  aubgloboaa,  Say. 

Melanla  percarlnata,  Conr, 

25! 

Malanla  subsoil  da,  Lea. 

Ualanla  parfttaoa,  Lea. 

256 

Melanla  wftaftiVftt,  Hall. 

.  Melarda  ■ubolarla,  Lea. 
.  MelanU  auccimilata,  Antk. 
.  Melanla  aalcoea,  Lea. 
.  Melanla  tymmetrtca,  Conr, 
.  MelanU  symmetrica,  Bald. 
.  Melanla  tabulata,  Ami,. 
.  Melanla  teeniolata,  Anih. 
.  Melanla  Taltiana,  Lta. 


I.  Molania  tenebro-clncta,  Antk. 

'.  Melanla  tenebroaa,  Lta. 

i,  Melanla  terebralia,  Lea. 

>.  Melanla  teree,  Lea. 

i.  Melanla  textiloea,  Anih. 

.  Melanla  torquata.  Lea. 

L   Melanla  torts,  Lea. 

'■.  Melanla  toralota,  . I'.''.. 

u  Melania  tract  a,  Anih. 

■.  Melanla  tiochlfoimls,  Com. 

'.  Melanla  Trooatlarta,  Lea. 

.  Melanla  tuberculata.  Lea. 

'.  Melanla  turunda,  Lea. 

:  MelanU  caolalU,  Bald. 

'.  Melanla  nudoaa,  Anih. 

.  Melanla  nndnlata.  Say. 

■„  Melanla  vallda,  Antk. 

■.  Melanla  vannxemensla,  Lea. 

.  Melanla  varicose.  Ward. 

.  Melanla  venneta,  Lea. 

-  Melanla  veratpellls,  Anih. 
'■  Melanla  veatlta,  Conr. 

-  Melanla  vidua,  Anih. 
i,  Melanla  virona,  Anth. 
i.  Melanla  virgata,  Lea. 

.  Melanla  vlrglnlca,  O'mel. 

!■  Melanla  vlrldia,  Lea. 

:.  Melanla  virldula,  Anth. 

'<.  Melanla  vittata,  Anih. 

.  Melanla  vittata,  Raf. 

'.  Melanla  wablamatenala,  L.  W. 

.  Melanla  "Warderlana,  Lea.    W. 

i.  Melanla  zonalia,  R«f. 

'.  Llthaala  genloulato,  Bald. 

i.  Llthaila  lima,  Conr. 

.  Llthaala  nuclea,  Lea. 

'..  Llthaala  napera,  Say. 

I.   Llthaila  salebrosa,  Conr. 

1.  Llthaala  Showalterll,  Cm. 

i.  Oyrotoma  aUbamonalB,  Lea. 
':  Oyrotoma  ampla.  Anil,. 
'.  Oyrotoma  babyionlca,  Lea. 
i.  Oyrotoma  Bnddil,  Lea. 
'•  Oyrotoma  bulboaa,  Antk. 
'■  Oyrotoma  oarlnlfera,  Anih. 

-  Oyrotoma 


Oyrotom 
Oyrotoma  coatata,  Shutil. 
Oyrotoma  carta,  Mighelt. 
Oyrotoma  cylindracea,  Milt. 
Oyrotoma  damiaaa,  Anth. 
Oyrotoma,  exclsa.  Lea. 
Oyrotoma  funlcnlata.  Lea. 
Oyrotoma  glandnla,  Lea. 
Oyrotoma  glain,  Lea. 
Oyrotoma  eloboaa,  Lta. 
Oyrotoma  HartmanH,  Lta. 
Oyrotoma  Innlaa,  Lta 
Oyrotoma  laoinlata,  /.■ ". 
Oyrotom*  ovalU,  Anih. 
Oyrotoma  ovoldea.  Skoal. 
Oyrotoma,  pagoda,  Lta. 
Oyrotoma  rtttmlla.  Lam. 
Oyrotoma  pyramldata,  Sinai. 
Oyrotoma  quadrate,  Antk. 
Oyrotoma  recta,  Ami,. 
Oyrotoma  roboata,  Amh. 
Oyrotoma  aalebroaa,  Anih. 
Oyrotoma  Showalterll,  Lea. 
Oyrotoma  vlretu,  Lta. 
Otto  to  ma  wetumplLaenaij.  t 
LeptoxU  arnnU,  Bali. 
LeptoxU  altllia,  Lta. 
LaptoxU  ampla,  AnlA. 
LoptoxU  angular*.  Conr. 
LeptoxU  Anthonyi  Redfield. 
LeptoxU  oarinata,  Antk. 
LeptoxU  oariaata,  DtSm§ 


.  LeptoxU 

■  Lop  toxin 
.  LeptoxU 
.  LeptoxU 
.  LeptoxU 
'.  LeptoxU 
.  LeptoxU 
'-  LeptoxU 
>.  LeptoxU 
>  LeptoxU 
.  LeptoxU 
.  LeptoxU 

■  LeptoxU 
|.  LeptoxU 
'.  Leptoxle 
'.  LeptoxU 
.  LeptoxU 
:.  LeptoxU 
.  LeptoxU 
i.  LeptoxU 
.  LeptoxU 


Carinifera,  Anth. 
cinclnnatlensia,  Lta 
contorts,  I*a. 
corpalenta,  Anih.  . 
coatata,  Aalk. 
ClUla,  Hold. 

orenata,  Bald. 


eUgans,  Antk. 
nammata,  Lta. 
fonnoaa,  Lta. 
Foromaui.  Lta. 

fosoa,  llald.    W. 
gibboaa.  Lea. 
Qrlffithlana,  Lam. 


3G6.  LeptoxU  '-rgffa'T.  Sag, 


iptozla  ligata,  -dart. 

«fl. 

iptOadz  littorlna,  Uald. 

420. 

iptozla  melanoidea.  Conr. 

421. 

iptozla  mo  nod  onto  idea,  Can. 

422. 

iptozla  Nicklintaua,  X«a. 

423. 

iptozla  nigieacsna,  Conr. 

424. 

iptozla  JTuttalllona,  Lea.    W. 

425. 

iptozla  o  bo  vat  a,  Say. 

426. 

iptozla  omiU,  A*th. 

427. 

iptozla  patnla,  Anih. 

428. 

iptoxta  plots,  Conr. 

429. 

iptoxla  plaum,  Uald. 

430. 

iptoada  pllcata,  Conr 

431. 

Iptozla  prferOSa,  Soy. 

432. 

iptozla  pamlla,  Conr. 

iptozla  Rogerall,  Conr. 

433. 

iptozla  rublglnoaa,  Lea. 

434. 

iptozla  BOllda,  Lea. 

435. 

iptozla  Bhowalterli,  Leu. 

436. 

rptozla  aqualtda.  Lea. 

437. 

iptozla  anbgloboaa,  Say. 

438. 

iptozla  teBniata,  Conr. 

430. 

iptozla  trllinaata.  Say. 

440. 

iptozla  trlvittata,  DeKay. 

441. 

iptozla  Trooatiana,  Lea. 

442. 

Iptozla  tubercnlata,  Lea. 

443. 

iptozla  turglda,  Bald. 

444. 

iptozla  -variabilis,  Lea. 

445. 

iptozla  virena,  Lea.     W. 

448. 

iptozla  vtrldula,  Anth. 

447. 

iptozla  vlttata.  Lea. 

443. 

iptozla  aebta,  Anth. 

449. 

Previa,  Anth. 

450. 

fluvtalla,  Say. 

451. 

Inarmla,  Anth. 

452. 

spliioaa,  Lea. 

453. 

•pit  o  stoma,  Aatk. 

454. 

teuebrosa,  Lta. 

455. 

tnrrita,  Anth. 

456. 

Tiviparidce. 

457. 

vlpara  acuta.  Raj. 

458. 

.vlpara  alleghauenais,  Gr. 

459. 

vlpara  angulata,  Lta. 

460. 

vlpaia  oaatanea,  Hull.     Q. 

461. 

vlpara  oaatanea,  Val. 

vlpara  coarctata,  Lta. 

462. 

.vlpara.  oontorta,  Shtutl. 

463. 

vlpara  cooaaenaia,  Lea. 

464. 

vlpaia  coim-a.    Vat. 

466. 

vlpara  ovoloatomatllormla, 

466. 

Lta. 

467. 

vlpara  da  capita  ta,  Anth. 

468. 

vlpara  daoiaa.  Say. 

469. 

vlpara  EUlotU,  Lta, 

470. 

0 

0 

.  Vivlpara  azUla,  AM*. 
'.  Vivlpara  genlonla,  tw. 
.  Vivlpara  georgtana,  lava 
:.  Vivlpara  gonula,  R-<f. 
:.  Vivlpara  Haleiana,  Eta, 
,.  Vivlpara  humeroaa,  Anti. 
.  Vivlpara  lncraaaata.  Lea. 
.  Vivlpara  Integra,  Say. 
.  Vivlpara  Intertezta,  Say. 
.  Vivlpara  lacuatria,  Raj. 
.  Vivlpara  Hina,  Anth. 
.  Vivlpara  magnlfica,  Conr. 
.  Vivlpara  microstoma,  Kirtl. 
.  Vivlpara  multicarinats. 

Bald.    M 
.  Vivlpara  nltlda,  floe. 
.  Vivlpara  plaiozia,  Raf. 
.  Vivlpara  ponderoaa,  Say. 
.  Vivlpara  aoalarls,  Jay. 
.  Vivlpara  regularia,  Saa. 
.  Vivlpara  rodia,  Rax. 
.  Vivlpara  rob,  Hold. 
.  Vivlpara  rugoaa,  liaf. 
.  Vivlpara  aubcartnata,  Say. 
:.  Vivlpara  subgloboaa.  Say. 
.  Vivlpara  subpnrpnrea.  Say. 
-..  Vivlpara  Bttbaollda,  Anth. 
■.  Vivlpara  anionic  m,  Menke, 
'■.  Vivlpara  traoavwraa.  Say. 
.  Vivlpara  Trooatlaaa,  Lta. 
.  Vivlpara  verrucosa,  Raf. 
.  Vivlpara  vivlpara,  Lin. 
'.  Vivlpara  Wareana,  £awta 
Bltbinla  nuclca,  Lea.     W. 
.  Bltbinla  aarolnalia.  Bind:    W. 
.  Bltbinla  tentacnlata,  Lin.     a. 
.  Valvata  bnmaraUa,  Say.     M. 
.  Valvata  pnpoldea,  Gid. 
.  Valvata  slncera,  Say.    W.  B. 
.  Valvata  trloarlnata.  Say. 
.  Ampnllarla  depraaaa,  Say. 
.  Ampnllarla  flagwllata.  Say.   If. 
.  Ampnllarla  malleata,  Jonas.  If. 
.  Ampnllarla  paludinoldaa,      lit 

Critt.  et  Jaw.     M. 
.  Ampnllarla  raoin,  Sic.    It. 
.  Ampnllarla  aoalaxla,  D'Orb.  M. 
.  Ampnllarla  nroena,  Linn,  i    M. 
.  Ampnllarla  vtolacaa,  Val.     M. 
■  Amuioola  attenuata,  Uatd. 
.  Amnio o la  cinclnnatenala,  A. 
.  Amuioola  deciaa,  Uald. 
.  Amuioola  elongata.  Jay. 


Amnioola 
Amnleola 
Amnio  ola 
Amnleola 

Amnio  o  la 

Amnleola 
Amnleola 
Amnleola 
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granum.  Say. 

lapldarla,  .Soy. 
limoaa,  Say. 
longinqua,  G/d.     ^ 
luatrlca,  flajt 
Ntcklioiana,  Z«. 
Obtusa,  /-fa. 

rbiculata,  £(a. 
pallida,  1/ald. 

parva,  /-«a. 
porata,  -5a j. 
protea,  Gfa.     W. 
tenulpes,  Couper. 
Sayana,  -4nlA. 


PULMOXOBRAXC  HI-4TA. 

I.iiiuiiii.hi'. 

a  ampia,  Mijhcli. 

us  apicina,  Zen.    W. 

■  appressa,  0n 

inuata,  Soy.     M. 

489.  Limnaea  bullmoides,  Lea.     7 

490.  Limnaea  cape  rata,  Say. 
401.  Limnaea  casta,  Zas, 
492. 


).  Limnaea  ooarctata,  iso. 

I.  Limnsea  columella,  Say. 

>.  Liinnsna  curta,  Lea. 

i.  Limnaea  dooollata,  Michel*. 

J.  Limnai  deaidioaa,  Say. 

i.  Limnsea  exlgna,  I.ra.    w.  B. 

),  Limnsoa  «xpansa,  Haiti. 

}.  Limnsea  forrugliiea.  Bald.    W. 

L.  I.lmiUBa  raalformis,  Lea. 

L  Xilmnaa  galbana,  Say. 

).  Limnesa  giaailla,  Jay. 

t.  Limnaea  grosnlandlca,  Beet.    O. 

j.  Limnma  OTlmthiana,  /.'■„■. 

1.  Llmnaaa  Haydoni,  Lea. 

1.  Limnaea  HolbollU,  Deck.     Q. 

1,  Xiimnsaa  hurailie,  Say. 

).  Limnaea  jugularis,  Say.     W.  B, 

).  Limnasa  Kirtlandlana,  Lea. 

I.  Limnaea  lane  eat  a.  Old. 

L  Limnaea  lepida,  Gld.     W. 

t.  Limnaea  inegasoma,  Say. 

L  Limnaea  obrnaaa,  Sag. 

*  pallida,  ^J.    W.B. 

■  palnstrla,  Lin.     W.  B. 

■  parva.  Lea. 
a  KM  Btck-     <*• 

I.  Llmnaaa  planulata.  Lea. 

),  Lima—  pUtyoatoma.,  Hold. 

1.  Limn—  plloa.  Lea. 


522.  limn—  pro  ilma,  7>n.    W. 

523.  T.lm™  nlin,  Sag. 

524.  lima—  tvgoaa.  Vat.    M. 
rnatica,  Lea. 
aollda,  Lea.    W. 
strlgosa,  l.ta. 
aubnlata,  DvhI.    at. 

529.  Llinneaa  Vahlil,  Bert.    O. 

530.  Limnaea  vltrea.  Bald. 

531.  Pompholyx  eSuaa,  Lea.    W. 

532.  Physa  ancillaria,  Say. 

533.  Phyaa  aurantia,  Cnrj>.    W. 

534.  Phyaa  bnllata,  tJtd.    W. 

635.  Phyaa  Cbarpentlerl,  Aiiv. 

636.  Phyaa  concolor,  Bold.    VT. 

537.  Phyaa  distorts,  Hn'd. 

538.  Phyaa  alata,  Gld.   W 

539.  Phyaa  ft-agiUa,  JU^M. 

640.  Phyaa  globoaa.  Bald. 

641.  Phyaa  gyrtna,  S«y. 

542.  Phyaa  heteioatropha,  S'uj. 

W.B 

543.  Phyaa  Hltdrethiana,  Lea. 
544  Phyaa  hnmerosa,  Gld.    W. 

545.  Phyaa  hypnorum,  Lin.     W.  B 

546.  Phyaa  lnflata,  Lea. 

547.  Phyaa  Integra,  Bald. 

64S.  Phyaa  maxleana,  Phil.    M. 

549.  Phyaa  microstoma,  Bald. 

550.  Phyaa  nitons,  Phil      M. 

651.  Phyaa  oscnlana,  flaW,    H. 

652.  Phyaa  Phllippil,  Ktuter. 

653.  Phyaa  pomllia,  Conr. 

554.  Phyaa  aemlpUcata,  fan.f 

555.  Phyaa  acalaria,  Jag. 
55S.  Phyaa  aollda,  Phil. 
G57.  Phyaa  trltlcea.  Lea. 
558.  Phyaa  Trooatiana,  Lea. 
GG9.  Phyaa  vlnoaa,  GW. 

560.  Phyaa  vlrgata,  Gld.    W. 

561.  Phyaa  Tirglnea,  P«.    W. 
662.  Planoibla  albua,  Milt. 


Gld.    W. 
664  FlanoiUa  antrorHna,  Conr. 
565.  Planoibla  arctlcns,  Beck.    Q. 
666.  Planoibla  armlgerus.  Sag. 
567.  Planorbla  bellna,  Lea. 
66B.  Flanorbla  bloarlnatna,  Sag. 
569.  Planoibla  Bnchanensta,  Eat. 
670.  Planoibla  campanulatus,  Saj. 

571.  Flanorbla  corpulentos,  Sag. 

W.B 

572.  Planoibla  daflaotna.  Bay. 
.  V».  TlanorMa  dUatatna,  Gat 

<J1 
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575.  PlanorbU 

576.  PlanorbU 

577.  PlanorbU 

578.  PlanorbU 

579.  PlanorbU 

580.  PlanorbU 

581.  PlanorbU 

582.  PlanorbU 

583.  PlanorbU 

584.  PlanorbU 

585.  PlanorbU 

586.  PlanorbU 

587.  PlanorbU 

588.  PlanorbU 

589.  PlanorbU 

590.  PlanorbU 

591.  PlanorbU 


fragUU,  Dunk.    Iff.  592. 
glabratos,  Say. 

W.B.  593. 

gracilentus,  Gld.  W.  594. 

Haldemani,  D.    M.  595. 
lentus,  Say. 

Liebmanni,  D.    M  596. 

multlvolvU,  Case.  597. 

Newberryi,£ea.  W.  598. 

obtusus,  Lea.  599. 

operoularU,  Gld.  W.  600. 

planulatus,  Cooper.  601. 

W.  602. 

parvus,  Say.  603. 

regularis,  Lea.  604. 

subcrenatus,  Carp,  605. 

W.  606. 

tenuis,  Phil.    M.  607. 

TraBkU,  Lea.    W.  608. 

trhrolvU,  Say.  W.  B.  709. 

610. 


PlanorbU  trivolvU,  Say. 

var.  frllax. 
FlanorbU  tumens,  Carp.    W. 
PlanorbU  tumidus,  Pf.    M. 
PlanorbU  vermicularis,  G/ri. 

W 
PlanorbU  Wheatleyi,  £«a. 
Anoylns  oalearius,  DeKay. 
Anoylns  orassus,  2fa7o\    W. 
Anoylns  depressus,  i7a/^ 
Anoylns  diaphanus,  Hold. 
Anoylns  elatior,  Anth. 
Ancylufl  filosus,  Conr. 
Anoylns  foscus,  Adams. 
Ancylufl  Newberryl,  Lea.  W. 
Anoylns  Nuttalli,  Hald.   W. 
Anoylns  obscuras,  Hald. 
Anoylns  parallelus,  Hald. 
Anoylns  patelloides,  Lea.  W 
Anoylns  rivularis,  Say. 
Anoylns  tardus.  Say. 


[SMITHSONIAN  MISCELLANEOUS  COLLECTIONS.] 


CHECK  LIST 


OF  THE 


SHELLS  OF  NORTH  AMERICA 


CYCLADES. 


BT 

TEMPLE    PRIME. 


[Note. — In  the  following  list  the  species  not  marked  are  found  living  in 
the  United  States.  F.  signifies  that  they  are  found  fossil.  C.  refers  to 
Cuba ;  C.  A.  to  Central  America ;  H.  to  Honduras ;  J.  to  Jamaica ;  M.  to 
Mexico;  P.  to  Panama;  Y.  to  Yucatan.] 


1.  Fisidium 

2.  Fisidium 

3.  Fisidium 

4.  Fisidium 
6.  Fisidium 

6.  Fisidium 

7.  Fisidium 

8.  Pisidium 

9.  Fisidium 

10.  Fisidium 

11.  Fisidium 

12.  Fisidium 

13.  Fisidium 

14.  Fisidium 


abditum,  Uald. 
Adamsi,  Pr. 
ssquilaterale,  Pr. 
arcuatum,  Pr.    F. 
oompressum,  Pr. 
oontortum,  Pr.    F. 
ferrugineum,  Pr. 
novi-eboraci,  Pr. 
retusum,  Pr.    H. 
rotundatum,  Pr. 
tenellum,  Gould. 
varlabile,  Pr. 
ventricosum,  Pr. 
virginioum,  Bgt. 


15.  Sphasrlum 

16.  Sphasrlum 

17.  Spheerium 

18.  Sphasrlum 

19.  Sphasrlum 

20.  Sphasrlum 
91.  Sphasrlum 

22.  Sphasrlum 

23.  Sphasrlum 

24.  Sphasrlum 

25.  Sphasrlum 

26.  Sphasrlum 

27.  Sphasrlum 

28.  Sphasrlum 


acuminatum,  Pr. 
aureum,  Pr. 
bulboaum,  Anth. 
cardissum,  Pr. 
dentatum,  Bald. 
eburneum,  Anth. 
elevatum,  Hald. 
emarginatum,  Pr. 
fabale,  Pr. 
flavum,  Pr. 
fuscatum,  Rafin. 
gracile,  Pr. 
Jayanum,  Pr. 
maculatum,  Mot. 


29.  Sphasrlum 

30.  Spheerium 

31.  Sphasrlum 

32.  Sphasrlum 

33.  Sphasrlum 

34.  Sphasrlum 

35.  Sphasrlum 

36.  Sphasrlum 

37.  Sphasrlum 

38.  Sphasrlum 

39.  Sphasrlum 

40.  Sphasrlum 

41.  Sphasrlum 

42.  Sphasrlum 

43.  Sphasrlum 

44.  Sphasrlum 

45.  Sphasrlum 

46.  Sphasrlum 

47.  Sphasrlum 

48.  Sphasrlum 


nobile,  Gould. 
occidentals,  Pr. 
partumium,  Say. 
patellum,  Gould. 
pygmeum,  Adams.    J. 
rhomboideum,  Say. 
rosaceum,  Pr. 
securis,  Pr. 
solidulum,  Pr. 
sphssricum,  Anth. 
stamineum,  Conr. 
strlatinum,  Lam. 
subtransversum,  Pr 


sulcatum,  Lam. 
tenue,  Pr. 
tenuistriatum,  Pr. 
transversum,  Say. 
trlangulare,  Say.    M 
truncatum,  Lin. 
Veatleyli,  Adams.    J. 


Y. 


49.  Cyrena 

50.  Cyrena 

51.  Cyrena 

52.  Cyrena 

53.  Cyrena 

54.  Cyrena 

55.  Cyrena 


oallforniensis,  Pr. 
caroliniensis,  Lam. 
cdbensis,  Pr.    C 
Cumingii,  Desk.    C. 
densata,  Conr.    F.  • 
fioridana,  Conr. 
Inslgnls,  Desk. 


2 


56.  Cyraua 

57.  Cyrena 

58.  Cyrena 

59.  Cyrena 

60.  Cyrena 

61.  Cyrena 

62.  Cyrena 


marithna,  Adams.    P. 
mexlcana,  Sowb. 
moreauenaie,  Meek  fr 

Hay  den,     F. 
nebraekenaia,  Pr.    F. 
occldentalis,  Meek  fr 

Hayden.     F. 
olivaoea,  Cpr.    C.  A. 
panamenaia,  Pr.    C.  A. 


63. 

64. 
65. 

66. 

67. 
68. 
69. 


Cyrena  placene,  Hartley.    C.  A. 
Cyrena  radiata,  Hartley.    C.  A. 
Cyrena  aalmaclda,  MoreUL  C.  A 
Cyrena  eordlda,  Hartley.    C.  A. 

Corbicula  convexa,  Z)e*A.  C.  A 
Corblonla  truncata,  Pr.    F. 
Corbicula  ventricoaa,  Pr     M. 


(#> 


[SMITHSONIAN  MISCELLANEOUS  COLLECTIONS.] 


CHECK   LIST 


OF  THB 


SHELLS  OF  NORTH  AMERICA 


UNIONIDJE. 


BT 

ISAAC    LEA. 


NORTH  AMERICA. 


Union  idee. 

1.  Unio  abacus,  Hald. 

2.  Unio  abbevillensia,  Lea. 

3.  Unio  Aberti,  Con. 

4.  Unio  acutiaaiinus,  Lea. 

5.  Unio  eequatus,  Lea. 

6.  Unio  JESsopus,  Green. 

7.  Unio  affinis,  Lea. 

8.  Unio  aheneus,  Lea. 

9.  Unio  alatus,  Say. 

10.  Unio  altUis,  Con. 

11.  Unio  amcanus,  Lea. 

12.  Unio  amygdalum,  Lea. 

13.  Unio  anguatatus,  Lea. 

14.  Unio  anodontoides,  Lta. 

15.  Unio  apioinus,  Lea. 

16.  Unio  apiculatus,  Say. 

17.  Unio  approxlmus.  Lea. 

18.  Unio  aquilus,  Lea. 

19.  Unio  aratns,  Lta. 

20.  Unio  arcfleformis,  Lta. 

21.  Unio  arctatus,  Con* 

22.  Unio  arctior,  Lea. 

23.  Unio  arena,  Con. 

24.  Unio  argentaus.  Lea. 

25.  Unio  arquatus,  Con. 

26.  Unio  asper,  Lea. 

27.  Unio  asperrixnus,  Lea. 

28.  Unio  atrooostatus,  Xca. 

29.  Unio  atromarginatos,  Lta. 

30.  Unio  aureus.  Lea. 

31.  Unio  Bairdii,  L«a. 

32.  Unio  Baldwinensis,  Lea. 

33.  Unio  Barrattli,  Lta. 

34.  Unio  Barnesianua,  *L§a. 


<*) 


34a.  Unio  Bradleianus,  Lea. 
35.  Unio  biangulatus,  Lea. 
3G.  Unio  biemarginatus,  Lea. 

37.  Unio  bigbyensis,  A«a. 

38.  Unio  Binneyi,  Lea. 

39.  Unio  Blandianus,  Lea. 

40.  Unio  Blandingianua,  Ista. 

41.  Unio  Bournianus,  Lea. 

42.  Unio  Boydianus,  £«i. 

43.  Unio  Boykinianus,  Lta. 

44.  Unio  bracteacus,  Gould. 

45.  Unio  brevidena,  Lta. 

46.  Unio  Brumbyanua,  Lea. 

47.  Unio  Buokleyi,  £ea. 

48.  Unio  Buddianus,  Lta. 

49.  Unio  bulbosua,  Lea. 

50.  Unio  Burkensis,  Lta. 

51.  Unio  buxeus,  Lea. 

52.  Unio  cacao,  £«a. 

53.  Unio  caslatus,  Con. 

54.  Unio  caliginoaus,  Lta. 

55.  Unio  callosua,  Lea. 

56.  Unio  camelopardilia,  Lea. 

57.  Unio  camellia,  Z«a. 

58.  Unio  camptodon,  Say. 

59.  Unio  canadensis,  Lea. 

60.  Unio  eapax,  Green. 

61.  Unio  caperatua,  Lea. 

62.  Unio  oapaasformia,  Zea. 

63.  Unio  oarlosus,  Say. 

64.  Unio  castaneus,  Lea. 

65.  Unio  castua,  Lea. 

66.  Unio  catawbensis,  Lea. 

67.  Unio  chattanoogaensis,  Im, 

68.  Unio  claibornensis,  Lea. 


'.  Unlo  Cuukuuma,  Lot. 

'.  Unlo  cl.tvi;;.;.  Lam. 

.  Unlo  clnclnnatlenala.  £•">. 

„  Unlo  olrcnlua,  EeB. 

■  Unlo  cocclneua,  Lh 

.  Unlo  collinoa,  Coa. 

.  Unlo  coloradoenala,  Lea. 

'■.  Unlo  compactaa,  Lta 

.  Unlo  compreaaua,  Lea. 

.  Unlo  compreBaiesimnB,  £«a. 

'.  Unlo  complanatna,  Lea. 

'.  Unlo  concavns,  Lea. 

.  Unlo  conceetator   Lea. 

'■.  Unlo  confer  tua,  Lta. 

■.  Unlo  cOflgarseua,  Lea. 

r.  Unlo  ConradiciiB,  A™. 

.  Unlo  constrlctua,  Con. 

.  Unlo  contiactuB,  Lea. 

'.  Unlo  contradena,  Lea. 

'■.  Unlo  Coopeiianua,  L™. 

'.  Unlo  oor,  Cm. 

'.  Unlo  oornutua.  Bar. 

.  Unlo  oonuona,  Gould. 

!.  Unlo  cormis,  Leo. 

>.  Unlo  craaaldona,  Zom. 

i.  Unlo  oroperua,  Lea. 

.  Unlo  croaatna,  Lta. 

'■■  Unlo  cnmbarlanfllaiina,  Lta. 

'.  Unlo  cuneolaa,  Lea. 

i.  Unlo  onprlnna,  Leo. 

'.  Unlo  curtua,  £ra. 

'.  Unlo  CuvierianUB,  £ea. 

.  Unlo  cylindrlcua,  Sat/. 

i.  Unlo  cyrenotdea,  Phili. 

:.  Unlo  daotylua,  Lea. 

i.  Unlo  daxienala,  Lta. 

-.  Unlo  dedans.  Lea. 

I.  Unlo  decllvue,  Say. 

'.  Unlo  decoratna,  Lea. 

I.  Unlo  deutgratua.  Lea. 

i.  Unlo  dlaoropane,  Lea. 

I.  Unlo  diBpar,  Lea. 

.  Unlo  dolabrifoTmla.  Lea. 

'..  Unlo  dollabelloidea,  Lta. 

la.   Unlo  do  to  BOS.  if  a. 

;.  Unlo  donacifonnla.  Cm 

:.  Unlo  DorfeallUanns,  Lea. 

.  Unlo    Downiel.  Lea. 

:,  Unlo   dromaa,  Lea. 

,  Unlo  Dnttonianna,  Lta. 

,,  Unlo    Obi  iiv,:.    Lea. 

.  Unlo  Edgatianiis,  Lea. 

:   Unlo  Elghtall,  Lea. 

.  Unlo  alsgana  Eaa» 
.  Unlo  BlliottU,  Lea. 


.  Unlo  allipala,  Zeo. 

..  Unto  Emmonall,  Esa, 

.  Unlo  «rrans,  Lea. 

.  Unlo  Estabmoklanua,  Lea. 

.  Unlo  exactnB,  Lea. 

.  Unlo  excavatua.  Lea. 

.  Unlo  oxlgnoa,  Lea. 

'.  Unlo  extensns.  Xca. 

.  Unlo  faballa,  Lea. 

.  Unlo  U1*X,  Lta. 

,  Unlo  tamellcoa,  Gouto. 

.  Unlo  fatUUB,  Lea. 

.  Unlo  favoans,  Lta. 

.  Unlo  fibuloidBB,  Lea. 

.  Unlo  FiBberianna,  Lea. 

.  Unlo  flaveacena,  Ltd. 

.  Unlo  floretitiima,  /'■!- 

.  Unlo  floridenala,  Lam. 

.  Unlo  follatna,  Hitd. 

',.  Unlo  folliculatna,  Lea. 

.  Unlo  Forbeaeanua,  Lea. 

»  Unlo  Foremanlanua,  Lea. 

.  Unlo  Forahoyi,  Lea. 

;.  Unlo  fragonnB,  Can. 

.  Unlo  fratornua.  Lea. 

■.  Unlo  lucatua,  Lea. 

.  Unlo  fulgldns,  Lea. 

'.  Unlo  fnllglnoBlia,  Lea. 

.  Unlo  lulvna,  Lea. 

'■■  Unlo  fumattia,  L(u. 

;.  Unlo  furvnB,  Can. 

.  Unlo  fuacatna,  Lta. 

.  Unlo  Geddingaianua,  Lea. 

.  Unlo  ge  minus,  Lea. 

.  Unlo  Genthii,  Lea. 

.  Unlo  Georgianua,  Lta. 

.  Unlo  gibber   Lea. 

.  Unlo  G-ibbeslanna,  />«■ 

.  Unlo  gibboana,  Bar. 

!.  Unlo  glaboi,  isa. 

I,  Unlo  glans,  Lta. 

-..  Unlo  globoana,  Lea. 

.  Unlo   Qonldli.  Lea. 

..  Unlo    graci'.eiitus,  tea. 

.  Unlo  gractlior,  Lea. 

.  Unlo  gracllla.  Bamet. 

.  Unlo  granlferaa,  Lta. 

i.  Unlo  Qreenil,  Can. 

.  Unlo  GrifRt  hiainiB,  Lta. 

;  Unlo  Haletanna,  Lra. 

.  Unlo  Hallenbeokll,  Lw. 

.  Unlo  Hanleranna.  £aav 

a.  Unlo  Hartmanianna,  Lea. 

.  Unlo  Hayalaiiaa,  Lta. 

.  Unlo  Hailehtu-Btlanna,  £aa. 


Tide  hobaa,  Lta. 
Jnlo  hebatatua,  Con. 
Tnlo  Hembell,  Con. 
Tnlo  heterodon.  Lea. 
Jnlo  HlgginaU,  Lta. 
Tnlo  hnpatfoua,  £«>. 

TntO  bippop^us,  Lea. 
Jnlo  holstinellsis,  /-i-u. 
Tnlo  hopetoneneis,  Lea. 
Tnlo   Houstouensls,  Z*n. 
Tnlo  byalfnus,  Lea. 

Tnlo    Hyii  :..'iv.-.    i((l. 

Tnlo  Incraaaatna,  &M> 
Tnlo  Ineptua,  Im. 
Tnlo  lnflataa,  Lta. 
Tnlo  ltifnoatna,  Con. 
TTulo  luanlana,  Lta. 
rnlo  Intercodena,  /-jo. 
Tnlo  intormodiua,  Con. 
Tnlo  interrvptiia,  Lta. 
Tnlo  lnnaltatia,  i*o. 
Tnlo  Iris,  L«a. 
Tnlo  lrToratua,  £eo. 
Tnlo  Jameslanus,  Lea. 
Tnlo  Jayenala,  Leu. 
rnlo  jejunui,  £m; 
rnlo  Johannia,  tea. 
Fnto  Joneall,  Lea. 
Tnlo  Xienerlanua.  -On. 
'nlo  Kirtlandlanua,   Lea. 
Tnlo  melnianus,  /.?«. 
'nlo  lac ry moans,  Lta. 
'nlo  leevisafmna,  Lea. 
'nlo   Lamai  '■'>■ '  U1UB,  Leu. 
'nio  lanceolatua,  /,«». 

nlo  lateooBtatns,  L(a. 
rnlo  latua,  Lea- 

nlo  IiasaTua,  Lea. 

nlo  Lecontianua,  Lea. 

nlo  lenlor,  Lea. 

nlo  Ions,  Lta. 

nlo  lapldoa,  Gould. 

nlo  Loaleyi,  Lao. 

nlo  LeaueuriauuB.  Xea. 

nlo   L!rii..!:ii>-:yi.  Leu. 

nlo  Unaatus,  Lea. 
nlo  UonoBna,  Con, 
nlo  ligamenti n oh.  Lam. 
nlo  limatulua,  Con. 
nlo  llnguaL-formia,  Lao. 
nlo  lugubria.  Lta. 
wij*  luidna,  i-ja. 
nlo  lutoolus.  Lam. 
nlo  mscer.  Lta. 


.  Unto+nMarodon,  Lta. 
.  Unlo  macnlatns.  Cm. 
.  Uulo  M"""V  Cm. 
.  Unlo  Meiikianoe,  Lta. 
.  TTnlo  Mntedithfl,  Lea. 

■  Unlo  mini*,  Lea. 

.  TTnlo  motanevor,  Raf. 
.  Unlo  metaatiiatna,  Con. 
.  TTnlo  ml  cans,  Lta. 
:  Unlo  minor,  Lea. 

■  Unlo  miaslaaippienala,  Con- 
.  Unlo  modicallue,  Lea. 

.  Unto  modioue,  Lea. 

.  Unlo  modlollformla,  Lea. 

■  Unlo  mcoattia,  X.u. 

■  Unlo  monodontns,  Sag. 
.  Unlo  Monroe  nets,  Lta. 

.  Unlo  MooreaianuB,  Lea. 
.  Unlo   MoiisBoniaiiua.  Lea. 
.  Unlo  MlihlfeldianuB,  Le«. 
.  Unlo  mnltlplicatna,  Lta. 
.  Unlo  multlradlatna,  Lea. 
•  Unlo  mundns,  Lea. 
.  Unlo  mytUoldes,  Raf. 
.  Unlo  naahvllllajiua,  Lea. 
.  Unlo   ::■■:■!;'■:  !■:■■.    Say. 
.  Unio  naviculoides.  Lea. 
.  Unlo  neglectoa,  Lta. 
.  Unlo  HeUlaril,  Leu. 
.  Unlo  neuaenals,  Lta. 
.  Unlo  nlgellua,  Lea. 
..  UnlO  nigerrimus.  Lta. 
,  Unlo  nigrlnua,  Lea. 
.  Unlo  nltens,  Lea. 
.  Unlo  notatos,  Lta. 
.  Unto  novl-enboracl,  Lea. 
.  Unlo  nucleopalB,  Cm. 
,  Unlo  una,  Lea. 
.  Unlo  obeana,  Lea. 
.  Unlo  obfuBcoa,  Lea. 
.  Unlo  obllqnaa,  Lam. 
.  Unlo  obnnbllna,  Lea. 
.  Unlo  obacurua,  Lta. 
.  Unlo  obtusus.  Lta. 
.  UnlO  occldens,  Lta. 

.  Unto  occidental!*,  Con. 

.  Unto  occnltna,  Leo. 

,  UnlO  ochraceus,  Say. 

.  Unlo  opacoa,  I>ea. 

.  Unlo  orblculatna,  Hild. 

.  Unto  oregouenala,  Lta.    P. 

■  Unlo  oroatna,  Lea. 

.  Unlo  otbcaloogenala,  Lta. 
-  Unto  ovatna.  Say. 
■.  Unto  ovUorada,  Cm. 


I.  Unto  pallMOOiH,  Lta. 

h  Unio  palliate*  Lea. 

i.  Unto  paludicolus,  Gould. 

3.     Unit)     ;.::....'■■■.      Gould. 

}u.  Unio  parvuluB,  Lea. 

J.  Unio  parvTW,  So'- 

1.  Unio  patalua,  Lea. 

I.  Unio  paulue,  iea. 

1.  Unio  pectoioatu.  Con. 

1.  Unio  pellncldna,  Lea. 

5.  Unio  penicillatus,  Lea. 

6.  Unio  penltua,  Con 

1.  Unio  pe  re  o  arc  tains,  Lea. 

i.  Unio  perdix,  £«. 

J.  Unio  permlacans,  7.™. 

).  UalO  ;..:■.'.■■!.-    £««■ 

1.  Unio  pnrovslls.  Con. 

2.  Unio  parovatuB,  Con. 
).  Unio  perpiotni,  Lea. 
1.  Unio  perplorua,  Lea. 
5.  Unio  perpllcatns,  Co* 
5a.  Unio  perpurpureufl,  /.'o- 
S.  Unio  perradlatos,  Lea. 

1.  Unio  peiaowitna,  Say. 
i.  Unio  p««trlatn»,  £«o. 
t.  Unio  phasoolnB,  ffiW. 
J.  Unio  PhilllpBli,  Co*. 

1.  Unio  piotns,  Lea. 

2.  Unio  pilaris,  Lea. 

3.  Unio  pUeua,  /-'a. 

4.  Unio  pinguis,  Lea. 

5.  Unio  plaoitoa,  Lea. 
5a.  Unio  plancua,  Lea. 

i.  Unio  planico status,  Lea. 

7.  Unio  Plantli,  Zea. 
i.  Unio  planus,  .tea. 

}.  Unio  plicatns,  Leiarai. 
).  Unio  pliciferuB,  Lea. 
1.  Unio  Popeit,  /-«<. 

J.  Unio   porrectna.  Con. 
i.  Unto  Postellii,  /"-fa- 
1.  Unio  Powollil,  Lea. 
S.  Unio  Prattli,  Lea. 
S.  Unio  Frevoatlanus,  Lea. 
7.  Unio  produotns,  fun. 
i.  Unio  proplnquus,  £**. 
S.  Unio  proidniuB,  Lta. 
X  Unio  pudiona.  Lea. 
1.  Unio  pnlohor,  Lea. 
1  Unio  pullstua,  £m. 
i.  Unio  pullwa,  Zi* 
1.  Unio  pulvinnlua,  Lea. 
5.  Unio  pnmillB,  Lea. 
S.  Unio  porpnrmtna,  Lot*. 
1.  Unio  parportUna,  Lta. 


338.  Unio 

339.  Unio 

340.  Unio 

341.  Unio 

342.  Unio 

343.  Unio 

344.  Unio 

345.  Unio 

346.  Unio 

347.  Unio 

348.  Unio 

349.  Unio 

3 50.  Unio 

351.  Unio 

352.  Unio 

353.  Unio 

354.  Unto 

355.  Unio 

356.  Unio 

357.  Unio 

358.  Unio 

359.  Unio 

360.  Unio 

361.  Unio 

362.  Unio 

363.  Unio 

364.  Unio 

365.  Unio 
36G.  Unio 
367.  Unio 
36S.  Unio 

369.  Unio 

370.  Unio 

371.  Unio 

372.  Unio 

373.  Unio 

374.  Unio 

375.  Unio 

376.  Unio 

377.  Unio 

378.  Unio 

379.  Unio 
379a.  Unii 

380.  Unio 

381.  Unio 

382.  Unio 

383.  Unio 

384.  Unio 

385.  Unio 

386.  Unio 

387.  Unio 

388.  Unio 

389.  Unio 

390.  Unio 

391.  Unio 


pmpillla,tttlt  Say. 
pnrU,  Lea. 
periling.  Con. 
puatulatna,  Lea. 
pnstnloana,  Lea. 
Fybasil.   Lea. 
pyramid  at  us.  Lea. 
pyriformis,  Em 
quadrans,  Lea. 
quadratus,  Lea. 
radians.  Lea. 
radiatua,  Lam. 
Raeensls,  Lei. 
Ran  gi  anus,  Lea. 
Raveiielianus,  Lea. 
rectus,  Lam. 
Reeveianua,  Lea. 
regularis.  Lta. 

Rnujmpnlanu*,  Lta. 
roanokensia,  Lea. 
rostriformls.  Lea. 
Roawellenais,  Lea. 
Rowellii,  Lea. 

rubeUlnoa,  Lta. 
rahiB,  Lea.  . 

rufufloulns,  Lea. 
rotundatns,  J.am. 
rubellus,  run. 
TubiginosuB,  Lta. 
ruterBvillenslB,  Lta. 
rutilana,  Lta. 
sag ittiformis,  Lta. 
aalabronua.  Lea. 
aatillaonaia,  Lta. 

Bavaunahensls,  Lta. 
aaxeuA,   EbaV 
Scnoolcraftensl*,  Let- 
scltului,  I.ta. 
sec  mis,  Lta. 
Shepardlanua,  Lea. 
I  ShowalterU.  Lta. 

slmlliB,  Lea. 
simplex,  Lea. 
BlmuB,  Lea. 
Bloatlanus,  Lea. 
Bolldua,  Lea. 
sordidus,  Lea. 
Sowerbianns,  £•*• 
spadiceus.  Lea. 
spar  SOB,  Lea. 
epatulatua,  Lea. 
splnOBUS,  Lea. 


Tnlo  aplondidua,  Lea. 
Tnlo  atagnalia.  Con. 
Tnlo   lta  pea,  Lea. 
Tnio  Stewardaonii,  Leo. 
Tnlo  StonenaiB,  Lea. 
Tnlo  Btramiiieua,  Can. 
Tnlo  atrlatnlua.  Leo. 
Tnlo  atriatna,  L™. 
Tnlo  strigoBUB,  Lea. 
Tnlo  aubangnlatriB,  Lea. 

Tnio  Bubcrasaus,  I«. 
Tnlo  subcrocens,  Con. 
Tnlo  nnbeUipaia,  /,™. 
Tnlo  anb&avua.  Lea. 
Tnlo  BubgibboacB,  Eat, 
Tnio  eublnflatus,  Gtau 
Tnlo  aablatua,  /.at. 
Tnlo  Babniger,  Leo. 
Jnlo  Bubovatna,  L«a. 
Tnlo  aubplwiui,  im. 
Tnlo  BubTOtnudua,  Lea. 
Tnlo  Bubtontua,  Say. 
Tnlo  aucelsana,  Lea, 
Jnlo  audua,  L,-n. 
(Tnlo  aulcatua,  Am. 
[Tnlo  symmetric u  9,  Lea. 
(Tnio  tnnlatua,  Con. 
Jnlo  TalUanaa,  Lea. 

Jnlo  ''■■■:■.■■-..        Lea. 
Jnio  tanebricua,  Lea. 
Jnio  tener,  Lea, 
Jnlo  t  enema,  Bern. 
Jnlo  termed ae ensis,  £«o, 
Jnio  tenoiaijlmua,  Lea. 
Jnio  tetralaanma,  Suj. 
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INTRODUCTION. 


In  the  present  pamphlet  (prepared  under  the  direction  of  Pro- 
fessor Baird  with  the  co-operation  of  several  naturalists)  will  be 
found  brief  directions  for  collecting  and  preserving  objects  of 
Natural  History,  drawn  up  for  the  use  of  travellers  and  others 
who  may  desire  elementary  instruction  on  this  subject.  The  gene- 
ral principles  involved  are  so  simple  as  to  enable  any  one,  with 
but  little  practice,  to  preserve  specimens  sufficiently  well  for  the 
ordinary  purposes  of  science. 

In  transmitting  specimens  to  the  Smithsonian  Institution,  re- 
course may  be  had,  when  practicable,  to  the  facilities  kindly 
authorized  by  the  War,  Navy,  and  Treasury  Departments,  in  the 
annexed  letters.  Parcels  collected  in  the  vicinity  of  military  posts 
in  the  interior,  may  usually  be  sent  down  to  the  coast  or  the  fron- 
tier in  returning  trains  of  the  Quartermaster's  Department.  While 
waiting  for  opportunities  of  shipment,  packages  can  generally  be 
deposited  in  custom-houses,  or  public  stores. 

Where  it  is  not  convenient  or  practicable  to  make  use  of 
government  facilities,  the  ordinary  lines  of  transportation  may  be 
employed.  When  there  is  time  enough  to  communicate  with  the 
Institution,  instructions  will  be  supplied  as  to  the  most  eligible 
route ;  if  not,  then  the  cheapest  but  most  reliable  channel  should  be 
selected.  In  every  case  the  parcels  should  be  addressed  to  "the 
Smithsonian  Institution,  Washington,"  with  the  name  of  sender 
and  locality  marked  on  the  outside.  Full  directions  for  packing 
specimens  will  be  found  in  the  pamphlet. 

Collections  in  Natural  History,  as  complete  as  possible,  including 
the  commonest  species,  are  requested  from  any  part  of  the  country ; 
as  also  lists  and  descriptions  of  species,  notes  of  habits,  Ac. 

For  all  assistance  which  may  be  rendered  either  in  gathering 
specimens,  or  in  aiding  in  their  transportation,  full  credit  will  be 
given  by  the  Institution  in  the  annual  reports  to  Congress,  cata- 
logues and  labels  of  collections,  and  in  other  ways. 

Joseph  Henry, 
Secretary  Smithsonian  Institution* 


War  Department, 
Washington,  January  17, 1852. 
Str  :  In  reply  to  your  letter  of  the  7th  inst.,  asking  whether  authority 
can  be  given  to  the  officers  of  the  Quartermaster  Department  to  receive 
and  transmit  specimens  of  Natural  History  for  the  use  of  the  Smith- 
sonian Institution,  I  have  the  honor  to  inform  you  that  directions  have 
been  given  through  the  Quartermaster-General  to  furnish  the  facilities  you 
ask  for,  whenever  it  can  be  done  without  expense  to  the  United  States. 

Very  respectfully,  your  obedient  servant, 

C.  M.  Conrad, 


Prof.  Jos.  Henry, 

Secretary  Smithsonian  Institution* 


Secretary  of  War, 


Navy  Department, 

February  21, 1853. 
Sib:  Authority  is  hereby  given  to  you,  to  apply  to  the  commanding 
officer  of  any  vessel  of  war,  or  to  any  naval  storekeeper  of  the  United 
States,  for  facilities  in  transporting  packages  and  specimens  of  Natural 
History  intended  for  the  Smithsonian  Institution,  and  such  officers  are 
hereby  required  to  furnish  such  facilities  when  asked  for,  provided  they 
can  be  afforded  without  inconvenience  to  the  public  service  and  without 
expense  to  the  United  States. 

I  am,  very  respectfully,  your  obedient  servant, 

John  P.  Kennedy, 

Secretary  of  the  Navy. 
Prof.  J.  Henry, 

Secretary  Smithsonian  Institution* 


Treasury  Department, 

January  25, 1854. 
SlB :  In  reply  to  your  communication  of  13th  inst.,  I  have  the  honor  to 
state  that  collectors  of  the  customs,  commanders  of  cutters,  and  other 
officers  of  this  Department,  are  hereby  authorized  and  required  to  receive 
into  buildings  or  vessels  under  their  control,  any  packages  intended  for 
the  Smithsonian  Institution,  and  to  transport  or  transmit  the  same  towards 
their  destination,  whenever  this  can  be  done  without  inconvenience  to  the 
publio  service  and  without  expense  to  the  United  States. 

I  am,  very  respectfully,  your  obedient  servant, 

Jambs  Guthrie, 
Secretary  of  the  Treasury* 
Prof.  Joseph  Henry, 

Secretary  Smithsonian  Institution, 


8  L  GENERAL  REMARKS  • 

The  general  principle  to  be  observed  in  making  collections  of 
Natural  History,  especially  in  a  country  but  little  explored,  is  to 
gather  all  the  species  which  may  present  themselves,  subject  to  the 
convenience  or  practicability  of  transportation.  The  number  of 
specimens  to  be  secured  will,  of  course,  depend  upon  their  size,  and 
the  variety  of  form  or  condition  caused  by  the  different  features  of 
age,  sex,  or  season. 

As  the  object  of  the  Institution  in  making  its  collections  is  not 
merely  to  possess  the  different  species,  but  also  to  determine  their 
geographical  distribution,  it  becomes  important  to  have  as  full 
series  as  practicable  from  each  locality.  And  in  commencing  such 
collections,  the  commonest  species  should  be  secured  first,  as  being 
most  characteristic,  and  least  likely  to  be  found  elsewhere.  It  is 
a  fact  well  known  in  the  history  of  museums,  that  the  species  which 
from  their  abundance  would  be  first  expected,  are  the  last  to  be 
received. 

In  every  little  known  region  the  species  which  are  the  commonest, 
are  rarest  elsewhere,  and  many  an  unscientific  collector  in  Texas, 
Mexico,  the  Rocky  Mts.,  and  elsewhere,  has  been  surprised  to  find 
what  he  considered  the  least  valuable  species  in  his  collection 
(owing  to  the  ease  with  which  they  had  been  obtained  in  numbers), 
more  prized  by  the  naturalist  than  the  rarities,  which  were  in  fact 
only  well  known  stragglers  from  more  accessible  localities. 

The  first  specimen  procured  of  any  animal,  however  imperfect, 
should  be  preserved,  at  least  until  a  better  can  be  obtained. 

Where  a  small  proportion  only  of  the  specimens  collected  can  be 
transported,  such  species  should  be  selected  as  are  least  likely  to 
be  procured  in  other  localities  or  on  other  occasions.  Among  these 
may  be  mentioned  reptiles,  fishes,  soft  insects,  <fcc;  in  short,  all 
such  as  require  alcohol  for  their  preservation.     Dried  objects,  as 

*  This  chapter  is  intended  especially  for  the  guidance  of  travelling 
parties  by  land,  and  embraces  many  points  referred  to  subsequently  at 
greater  length. 
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skins,  can  be  procured  with  less  difficulty,  and  are  freqnently  col- 
lected by  persons  not  specially  interested  in  scientific  pursuits. 

In  gathering  specimens  of  any  kind,  it  is  important  to  fix  with 
the  utmost  precision  the  localities  where  found.  This  is  especially 
desirable  in  reference  to  fishes  and  other  aquatic  animals,  as  they 
occupy  a  very  intimate  relation  to  the  waters  in  which  they  live. 

The  snrest  way  of  procuring  the  smaller  mammals,  as  rats,  mice, 
Ac,  is  by  setting  traps  in  places  where  such  animals  may  be  ex- 
pected to  resort.  A  common  mouse  trap  placed  near  the  runs  of 
meadow  mice  and  baited  with  corn,  potato,  cheese,  or  other 
attractive  substances,  will  often  reveal  the  existence  in  numbers, 
of  species  whose  presence  was  previously  unknown.  Corn  shocks, 
stacks  of  hay,  piles  of  rails,  wood  or  stones,  old  stumps  or  logs,  when 
overturned  or  removed,  will  often  exhibit  these  mammals  in  greater 
or  less  number.  They  are  also  often  turned  up  by  the  plough, 
spade,  or  pick. 

Wolves,  foxes,  bears,  and  in  fact  most  mammals  can  be  obtained 
by  placing  strychnine  on  their  favorite  food. 

There  are  two  principal  methods  of  preserving  mammals ;  one 
by  skinning,  the  other  by  throwing  entire  into  alcohol.  The  skin, 
when  removed  from  the  body,  as  directed  hereafter,  may  be  pre- 
pared dry  with  arsenic,  or  placed  in  spirits ;  or  if  the  animal  be  of 
small  size,  it  may  be  thrown  entire  into  alcohol,  but  an  incision 
should  always  be  made  into  the  abdomen  to  facilitate  the  entrance 
of  the  liquid.  The  skin  of  the  belly  should  also  be  separated  from 
the  subjacent  walls  of  the  abdomen.  For  purposes  of  examination 
it  will  be  more  convenient  to  have  the  skull  removed  entirely  from 
the  skin,  when  this  is  to  be  prepared  dry ;  but  care  should  he 
taken  to  attach  corresponding  marks  to  the  two,  so  that  they  may 
be  readily  referred  one  to  the  other.  The  skull  may  then  be  pre- 
served by  boiling,  or  by  cutting  away  the  muscle,  and  drying,  or 
by  immersion  in  alcohol ;  in  any  case  great  care  should  be  taken 
not  to  cut  or  mutilate  any  part  of  the  bone,  as  its  value  would 
thereby  be  impaired.  Separate  skulls  in  any  number,  are  always 
desirable.  Where  several  specimens  of  a  species  are  collected,  the 
skulls  of  some  may  be  left  attached  to  the  skin. 

It  will  be  well  to  preserve  specimens  of  the  smaller  species,' 
both  as  dry  skins,  and  in  alcohol. 

It  is  very .  important  to  have  the  locality  of  specimens  care- 
'  fully  noted  and  transmitted ;  and  if  possible,  the  date  of  capture, 


and  notes  of  habits  and  peculiarities.  The  sex,  and  color  of  the 
iris  may  likewise  be  indicated,  and  if  not  too  much  trouble,  the 
following  measurements  in  the  case  of  skins  of  mammals:  1st, 
Length  of  head  to  the  occiput ;  2d,  Length  of  head  and  body  to 
the  root  of  the  tail ;  3d,  Length  of  tail  from  root  to  end  of  verte- 
bra, and  4th,  Length  of  tail  from  root  to  the  end  of  the  hairs. 

In  many  cases  it  is  very  difficult  to  preserve  skins  of  the  larger 
mammals,  owing  to  the  amount  of  arsenic  required,  the  length  of 
time  needed  for  drying  the  specimens,  or  the  inconveniently  large 
bulk  they  occupy.  All  these  objections  may  be  readily  obviated 
by  the  use  of  a  fine  powder  composed  of  two  parts  of  alum  and  one 
of  saltpetre,  intimately  mixed.*  Every  portion  of  the  fresh  skin 
should  be  well  covered  with  this  mixture,  to  which  some  arsenic 
may  be  added,  the  powder  being  forced  into  every  corner.  It  may 
be  most  readily  applied  by  means  of  a  tin  dredging  box  and  after- 
wards rubbed  in.  If  the  skin  be  perfectly  fresh,  it  may  be  folded 
up,  without  any  staffing,  shortly  after  application  of  the  powder, 
and  packed  away;  it  will  be  better,  however,  to  allow  it  to  dry 
partially,  although  it  should  be  folded  up  before  losing  its  flexi- 
bility. The  skin  should  always  be  taken,  when  possible,  from  a 
recently  killed  animal,  and  the  preservative  applied  at  once.  Skins 
prepared  in  this  way  will  relax  sufficiently  for  mounting  by  soaking 
a  few  hours  in  cold  water. 

Any  fat,  blood  or  muscle,  which  may  be  attached  to  the  skin, 
should  be  carefully  removed  before  the  preservative  is  applied,  the 
surface  being  kept  at  the  same  time  moist  and  fresh,  in  order  that 
the  powder  may  more  readily  adhere.  The  first  coat  may  be  ap- 
plied when  the  skin  is  inverted,  and  the  hair  inside ;  it  should, 
after  a  little  while,  be  returned  to  its  natural  condition,  and  a 
second  quantity  of  the  powder  added. 

The  skin  should  be  folded  up  something  like  a  coat,  the  hair 
side  outward ;  the  head,  feet  and  tail,  properly  adjusted.  In  small 
specimens,  the  folding  may  be  omitted,  and  the  skin  kept  in  a  flat- 
tened state.  In  animals  less  than  a  fox,  a  little  stuffing  may  be 
used  to  fill  out  the  head,  and  a  small  portion  placed  in  the  skin  and 
legs.  As  little,  however,  should  be  used  as  possible,  as  it  is  an 
important  object  to  diminish  in  every  way  the  bulk  of  the  prepara- 

*  The  use  of  this  mixture  was  first  suggested  to  the  Smithsonian  In- 
stitution by  Mr.  John  Q.  Bell,  of  New  York. 


tion.  No  wrinkles,  however,  or  unnecessary  folds  should  be  left 
in  the  skin. 

In  skinning  the  larger  animals,  the  skull  may  generally  be  re- 
moved entirely,  and  thus  the  labor  of  preparation  greatly  reduced. 
In  this  case  the  skull  can  be  cleaned  separately,  by  boiling  nntil 
the  flesh  becomes  soft  and  easily  removed,  or  the  raw  flesh  may  be 
cut  away,  the  brain  extracted,  and  the  skull  dried  rapidly  by  ex- 
posure to  the  air  and  sun.  It  can  at  any  time  afterwards  be 
cleaned  more  perfectly.  The  preservation  of  the  skull  is  a  matter 
of  the  highest  importance. 

Skins  of  large  animals  may  readily  be  converted  into  pliable 
leather,  by  rubbing  on  salt,  alum  and  soft  soap,  continuing  the 
operation  for  a  considerable  length  of  time.  When  the  skin  be- 
comes nearly  dry,  it  should  then  be  pounded  or  rubbed  all  over, 
nntil  the  desired  softness  is  obtained. 

The  skeletons  of  all  kinds  of  mammals,  even  of  the  commonest 
species,  should  be  collected.  These  may  be  roughly  prepared  by 
cutting  away  the  meat,  and  allowing  the  bones  to  dry  in  the  air. 
The  skeleton  may  be  dismembered,  and  the  ribs  separated  from 
the  vertebra.  The  bones  of  each  leg  should,  however,  be  left 
attached  to  each  other,  if  possible.  The  skull  may  be  cleaned  by 
boiling.  Where  there  is  an  opportunity,  it  will  be  well  to  soak 
the  bones  in  water  for  a  few  hours  to  remove  the  blood. 

A  perfectly  dry  skin  will  keep  very  well  without  any  application 
of  preservative  material,  provided  the  insects  are  excluded.  To 
this  end  each  specimen  may  be  separately  enveloped  in  paper. 
Tobacco  leaves  in  layers  between  skins,  and  covering  them,  will 
be  a  sure  protection  against  most  adult  insects;  and  in  the  absence 
of  tobacco,  any  highly  pungent  or  odoriferous  substance,  as  the  arte- 
misia  or  sage,  and  larrea  of  the  western  plains,  may  be  employed. 

In  preparing  skins  of  any  kind,  it  is  a  matter  of  prime  import- 
ance not  to  use  any  animal  substance,  as  wool,  hair,  or  feathers, 
for  stuffing. 

Skins  of  mammal 8  and  birds,  especially  if  at  all  greasy  and  not 
thoroughly  freed  from  muscle,  are  very  liable  to  the  attacks  of 
small  beetles,  as  Dermestes,  &c,  when  boxed  up  for  any  length  of 
time,  especially  in  the  field,  and  valuable  collections  have  frequent- 
ly been  entirely  destroyed  by  them  in  less  than  a  month.  As 
occasional  examination  should  therefore  be  made  of  such  collec- 
tions.    Whenever  possible,  it  will  be  well  to  envelop  each  sped- 
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men  completely  in  paper  or  cotton-cloth.  The  greatest  care 
should  always  be  taken  to  keep  from  such  collections  any  uncleaned 
skulls  or  bones,  wool,  hair,  loose  feathers,  or  unpreserved  animal 
matter  of  any  kind.  If  necessarily  kept  in  the  same  boxes  with 
skins,  skalls,  even  if  apparently  quite  clean,  should  be  separately 
and  closely  wrapped  up  so  as  to  prevent  the  access  of  insects  to 
them.  It  must  be  borne  in  mind  that  it  is  the  larvae  of  these 
insects  that  do  the  mischief,  and  that  a  single  female  gaining  access 
to  a  specimen  may  lay  eggs  enough  to  do  a  vast  amount  of  injury 
when  developed. 

Where  danger  is  apprehended  to  large  skins,  or  where  they 
have  been  already  attacked,  a  quantity  of  arsenic  may  be  boiled 
for  a  time  in  water,  and  after  the  free  arsenic  is  strained  out  by 
means  of  a  cloth,  the  liquid  may  be  applied  to  the  fur  or  wool  by 
means  of  a  watering-pot.  The  ears,  lips,  orbital  region,  and  nose 
may  be  well  moistened  by  an  alcoholic  solution  of  corrosive  sub- 
limate. A  tincture  of  strychnine  is  said,  however,  to  keep  off  in- 
sects much  better  than  anything  else.     (See  also  page  22.) 

In  passing  through  the  breeding  grounds  of  birds,  attention 
should  be  paid  to  securing  abundant  specimens  of  nests  and  eggs. 
When  possible,  the  skin  of  the  bird  to  which  each  set  of  eggs  may 
belong  should  be  secured.  Further  directions  in  regard  to  nests 
and  eggs  will  be  found  hereafter.  Skins  of  all  the  species  of  birds 
in  each  locality  should  be  collected.  A  series  of  birds  in  alcohol 
will  also  be  very  desirable. 

A  great  obstacle  in  the  way  of  making  alcoholic  collections  while 
on  a  march  has  been  found  in  the  escape  of  the  spirits  and  the 
friction  of  the  specimens,  as  well  as  in  the  mixing  up  of  these  from 
different  localities.  All  such  difficulties  have  been  successfully  ob- 
viated by  means  of  the  following  arrangement :  Instead  of  using 
glass  jars,  so  liable  to  break,  or  even  wooden  kegs,  so  difficult  of 
stowage,  a  square  copper  can  should  be  procured,  having  a  large 
mouth  with  a  cap  fitting  tightly  over  it,  either  by  a  screw  or  other- 
wise. The  can  should  be  inclosed  in  a  wooden  box,  or  may  be  made 
to  fit  into  a  division  of  a  leather  pannier,  to  be  slung  across  the 
back  of  a  mule.  Several  small  cans,  in  capacity  of  from  a  half  to 
one-third  of  a  cubic  foot,  or  even  less,  will  be  better  than  one  large 
one.  Small  bags  of  musquito  netting,  lino,  crinoline,  or  other 
porous  material,  should  be  provided,  made  in  shape  like  a  pillow- 
case, and  open  at  one  end ;  these  may  be  from  six  to  fifteen  inches 
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long.  When  small  fishes,  reptiles,  or  other  specimens,  are  pro- 
cured in  any  locality,  they  may  be  placed  indiscriminately  in  one 
or  more  of  these  bags  (the  months  of  which  are  to  be  tied  np  like 
a  sack  or  pinned  over),  and  then  thrown  into  the  alcohol  Pre- 
viously, however,  a  label  of  parchment,  or  stout  writing  paper 
should  be  placed  inside  the  bag,  containing  the  name  of  the  locality 
or  other  mark,  and  written  in  ordinary  ink  or  pencil.  The  label, 
if  dry  before  being  placed  in  the  bag,  will  retain  its  writing  un- 
changed for  a  long  time.  The  locality,  or  its  number,  should  also 
be  coarsely  marked  with  a  red  pencil,  on  the  outside  of  the  bag, 
or  a  second  piece  of  numbered  parchment  pinned  on.  This,  if  dry 
when  pinned,  will  swell  so  as  to  be  in  no  danger  of  being  lost  off. 
In  this  way,  the  specimens,  besides  being  readily  identified,  are 
preserved  from  rubbing  against  each  other,  and  consequent  injury. 
Still  farther  to  facilitate  this  object,  an  India-rubber  gas-bag  may 
be  employed  to  great  advantage,  by  introducing  it  into  the  vessel, 
and  inflating  until  all  vacant  space  is  filled  up  by  the  bag,  and  the 
consequent  displacement  of  the  spirit.  When  additional  specimens 
are  to  be  added,  a  portion  of  the  air  may  be  let  out,  and  the  bag 
afterwards  again  inflated.  In  the  absence  of  these  arrangements  a 
quantity  of  tow,  cotton,  or  rags,  kept  over  the  specimens,  will  be 
found  useful  in  preventing  their  friction  against  each  other  or  the 
sides  of  the  vessel. 

The  tin  cans  with  screw  caps  for  preserving  meats  and  vegetables 
from  the  atmosphere,  and  now  so  universally  used,  may  be  employed 
as  a  substitute  for  the  copper  tanks,  as  being  cheaper  and  more 
easily  obtained.  The  most  useful  sizes  are  a  quart  and  half  gallon. 
Care  must,  however,  be  taken  not  to  crowd  too  many  specimens  in 
the  cans,  to  have  them  full  of  alcohol,  and  to  change  the  spirit  at 
least  once. 

The  larger  snakes  should  be  skinned,  as  indicated  hereafter,  and 
the  skins  thrown  into  alcohol.  Much  space  will  in  this  way  be 
saved.  Smaller  specimens  may  be  preserved  entire,  together  with 
lizards,  salamanders,  and  small  frogs.  All  of  these  that  can  be 
caught  should  be  secured  and  preserved.  The  head,  the  legs  with 
the  feet,  the  tail,  in  fact,  the  entire  skin  of  turtles  may  be  preferred 
in  alcohol ;  the  soft  parts  then  extracted  from  the  shell,  which  is 
to  be  washed  and  dried. 

Reptiles  are  to  be  sought  for  in  different  localities :  those  covered 
with  scales  can  generally  be  readily  observed:  the  naked  skinned 
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ones  are  generally  more  or  less  concealed.  Tree  frogs  will  be  found 
in  early  spring  by  the  side  of  small  streams  or  ponds  in  the  woods 
or  meadows.  Salamanders  are  found  under  logs  or  bark  in  damp 
woods,  or  under  flat  stones  near  or  in  the  water. 

Every  stream,  and,  indeed,  when  possible,  many  localities  in  each 
stream,  should  be  explored  for  fishes,  which  are  to  be  preserved  as 
directed.  For  these,  as  well  as  the  other  alcoholic  collections,  the 
lino  bags  are  very  useful. 

The  stomachs  of  fishes  and  other  vertebrates  will  often  be  found 
to  contain  rare  animals  not  otherwise  procurable,  and  should  be 
carefully  examined. 

Great  attention  should  be  paid  to  procuring  many  specimens  of 
the  different  kinds  of  small  fishes,  usually  known  as  minnows, 
shiners,  chubs,  &c.  Among  these  will  always  be  found  the  greatest 
variety  of  species,  some  never  exceeding  an  inch  in  length.  These 
fish  are  generally  neglected  under  the  idea  that  they  are  merely 
the  young  of  larger  kinds ;  even  if  they  should  prove  to  be  such, 
however,  they  will  be  none  the  less  interesting.  Different  forms 
will  be  found  in  different  localities.  Thus  the  Etheo&tomata,  or 
Darters,  and  the  Cotti,  live  under  stones  or  among  gravel,  in 
shallow,  clear  streams,  lying  flat  on  the  ground.  Others  will  be 
dislodged  by  stirring  under  roots  or  shelving  banks  along  the 
water's  edge.  The  JMelanura,  or  mud-fish  (a  few  inches  in  length), 
dwell  in  the  mud  of  ditches,  and  are  secured  by  stirring  up  this 
mud  into  a  thin  paste  with  the  feet,  and  then  drawing  a  net 
through  it.  The  sticklebacks  and  cyprinodonts  live  along  the 
edges  of  fresh  and  salt  water.  The  Zygonectes  swim  in  pairs  slowly 
along  the  surface  of  the  water,  the  tip  of  the  nose  generally  ex- 
posed. They  generally  have  a  broad  black  stripe  on  the  side.  By 
a  careful  attention  to  these  hints,  many  localities  supposed  to  be 
deficient  in  species  of  fishes  will  be  found  to  yield  a  large  number. 

After  the  death  of  a  mammal  or  bird,  or  after  the  skin  has  been 
prepared  a  short  time,  lice  will  be  seen  on  the  surface,  generally 
near  the  head.  These  should  be  carefully  preserved  on  small  pa- 
pers and  marked,  separately,  with  the  name  or  number  of  the  spe- 
cimen to  which  they  belong. 

The  alcohol  used  on  a  march  may  be  supplied  with  tartar  emetic. 
This,  besides  adding  to  its  preservative  power,  will  remove  any 
temptation  to  drink  it  on  the  part  of  unscrupulous  persons. 

Insects,  excepting  the  Leptdaptera,  and  those  covered  with  hairs 


12 

or  scales,  can  be  readily  preserved  in  alcohol.  Small  bottles  should 
be  used  for  the  purpose.  Crabs  and  small  shells,  and  aquatic  ani- 
mals generally,  may  likewise  be  treated  in  the  same  manner. 

It  is  not  usually  possible  to  collect  minerals,  fossils,  and  geo- 
logical specimens  in  very  great  mass  while  travelling.  The  fossils 
selected  should  be  as  perfect  as  possible ;  and  especial  care  should 
be  paid  to  procuring  the  bones  and  teeth  of  vertebrate  animals. 
Of  minerals  and  rocks,  specimens  as  large  as  a  hickory-nut  will,  in 
many  cases,  be  sufficient  for  identification. 

Where  collections  cannot  be  made  in  any  region,  it  will  be  very 
desirable  to  procure  lists  of  all  the  known  species,  giving  the  names 
by  which  they  are  generally  recognized,  as  well  as  the  scientific 
name,  when  this  is  practicable.  The  common  names  of  specimens 
procured  should  also  be  carefully  recorded. 

All  facts  relating  to  the  habits  and  characteristics  of  the  various 
species  of  animals,  however  trivial  and  commonplace  they  may 
seem,  should  be  carefully  recorded  in  the  note  book,  especially 
those  having  relation  to  the  peculiarities  of  the  season  of  repro- 
duction, &c.  The  accounts  of  hunters  and  others  should  also  be 
collected,  as  much  valuable  information  may  thus  be  secured.  The 
colors  of  the  reptiles  and  fishes  when  alive  should  always  be  given, 
when  practicable,  or,  still  better,  painted  on  a  rough  sketch  of  the 
object. 

LIST  OF  APPARATUS  USEFUL  FOR  TRAVELLING  PARTUS. 
1.    TWO  WOODEN   CHESTS;   OR  TWO  LEATHER  PANNIERS  8UppHed 

with  back  strap  for  throwing  across  a  mule,  when  the  transporta- 
tion is  entirely  by  pack  animals.  One  of  these  is  intended  to  con- 
tain the  copper  kettles,  and  their  included  alcohol,  together  with 
the  nets  and  other  apparatus;  the  other  to  hold  the  botanical 
apparatus,  skins  of  animals,  minerals,  &c.  These,  when  full,  should 
not  weigh  more  than  one  hundred  and  fifty  pounds  the  pair. 
Where  the  transportation  is  by  wagons,  the  kettles  may  be  carried 
in  stout  wooden  chests,  about  two  feet  long,  one  foot  wide,  and  one 
foot  high  outside,  made  of  inch  stuff.  Two  half-inch  partition! 
inside  may  cut  off  spaces  at  each  end  large  enough  to  receive 
kettles  si x  inches  broad,  leaving  an  intermediate  space  of  nine 
inches  for  the  accommodation  of  nets,  etc.  It  will  be  found  very 
convenient  to  have  a  chest  fitted  with  trays  dropping  in  from 
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above,  to  carry  more  readily  and  securely  skins  of  birds,  small 
mammals,  eggs,  etc. 

2.  Two  copper  kettles  in  one  of  tbe  panniers  or  chests,  to 
contain  the  alcohol  for  such  specimens  as  require  this  mode  of 
preservation,  viz :  Reptiles,  fishes,  sometimes  birds,  small  quadru- 
peds, most  insects,  crabs,  and  all  soft  invertebrates. 

3.  Half  a  dozen  or  more  tin  preserving  cans,  of  different 
sizes,  from  pint  to  gallon.  These  may  replace  the  copper  cans, 
though  they  are  not  so  durable.  Many  of  the  ordinary  stores  of 
the  expedition  may  be  carried  in  these  cans,  which,  when  emptied, 
can  then  be*  used  for  preserving  specimens. 

4.  An  iron  wrench  to  loosen  the  screw-caps  of  the  copper  ket- 
tles when  too  tight  to  be  managed  by  hand. 

5.  Two  India-rubber  baqs,  one  for  each  kettle.  These  are  in- 
tended to  be  inflated  inside  of  the  kettles,  and  by  displacing  the 
alcohol  cause  it  to  rise  to  the  edge  of  the  brass  cap,  and  thus  fill 
the  kettle.  Unless  this  is  done,  and  any  unoccupied  space  thus 
filled  up,  the  specimens  will  be  washed  against  the  sides  of  the 
vessel,  and  much  injured. 

6.  Small  baqs  made  of  lino,  musqutto-netting,  or  cotton,  of 
different  sizes,  and  open  at  one  end.  These  are  intended,  in  the 
first  place,  to  separate  the  specimens  of  different  localities  from 
each  other ;  and,  in  the  second  place,  to  secure  them  from  mutua* 
friction  or  other  injury.  These  bags  may  be  respectively  7x3 
inches,  11  x  5,  and  15  x  7:  of  the  latter  size  one-third  as  many 
as  of  each  of  the  others  will  be  sufficient :  about  100  may  be  taken 
in  all.  The  number  or  name  corresponding  to  the  locality  is  to 
be  marked  on  the  outside  with  red  chalk,  or  written  with  ink  on  a 
slip  of  parchment,  and  dropped  inside.  The  specimens  are  then  to 
be  placed  in  the  bag,  a  string  tied  round  the  open  end,  or  the  end 
pinned  up,  and  the  bag  thrown  into  alcohol.  A  piece  of  parchment 
may  also  be  pinned  on  the  outside,  so  as  at  the  same  time  to  close 
the  mouth  of  the  bag  by  folding  over  once  or  twice.  The  ink  of 
the  parchment  must  be  dry  before  the  slip  is  moistened  in  any  way. 

N.  B.  All  mammals,  and  fishes  and  reptiles  over  five  or  six 
inches  in  length  should  have  a  small  incision  made  in  the  abdomen, 
to  facilitate  the  introduction  of  the  alcohol.  Larger  snakes  and 
small  quadrupeds,  too  large  to  preserve  entire,  may  be  skinned,  and 
the  skins  placed  in  alcohol.  The  skin  covering  the  belly  in  the 
mammals  should  always  be  loosened  from  its  adhesion  to  the  walls 
of  the  abdomen,  to  prevent  the  hair  from  coming  out. 
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7.  Pbncil8  for  marking  the  bags. 

8.  Parchment  to  serve  as  labels  for  the  bags.  This  may  also 
be  cat  up  into  strips,  and  fastened  by  strings  to  such  specimens  as 
are  not  suited  for  the  bags.  Leather,  kid,  buckskin,  Ac.,  will  also 
answer  as  substitutes. 

9.  Fishing-line  and  hooks. 

10.  Small  seines  for  catching  fishes  in  small  streams.  The 
two  ends  should  be  fastened  to  brails  or  sticks  (hoe-handles  answer 
well),  which  Are  taken  in  the  hands  of  two  persons,  and  the  net 
drawn  both  up  and  down  stream.  Fishes  may  often  be  caught  by 
stirring  up  the  gravel  or  small  stones  in  a  stream,  and  drawing 
the  net  rapidly  down  the  current  Bushes  or  holes  along  the 
banks  may  be  inclosed  by  the  nets,  and  stirred  so  as  to  drive  oat 
the  fishes,  which  usually  lurk  in  such  localities.  These  nets  may 
be  six  or  eight  feet  long. 

11.  Pocket  sooop-net;  and  casting-net. 

12.  Alcohol.  About  five  gallons  to  each  travelling  party. 
This  should  be  about  95  per  cent,  in  strength,  and  medicated  by 
the  addition  of  one  ounce  of  tartar  emetic  to  one  gallon  of  alcohol, 
to  prevent  persons  from  drinking  it. 

13.  Arsenic  in  pound  tin  canisters.  This  may  be  applied  to 
the  moist  skins  of  birds  and  quadrupeds,  either  dry  or  mixed  with 
alcohol.    Arsenical  soap  may  also  be  used. 

14.  Alum  and  saltpetre,  finely  powdered  and  intimately  mixed 
in  the  proportion  of  two  parts  of  the  former,  and  one  of  the  latter. 
Ten  or  fifteen  pounds  may  be  taken,  to  be  used  in  the  preparation 
of  large  skins.  It  can  best  be  carried  in  the  tin  preserving  cans, 
with  screw  caps,  and  applied  from  a  small  tin  dredging  box. 

15.  Tartar  emetic  for  medicating  the  alcohol  as  above. 

16.  Some  drachm  bottles  of  strychnine  for  poisoning  carni- 
vorous animals — wolves,  foxes,  bears,  etc.— and  for  protecting  cer- 
tain parts  of  skins  from  insects. 

17.  Some  camphor, 

18.  Cotton  or  tow  for  stuffing  out  the  heads  of  birds  and 
mammals.  To  economize  space,  but  little  should  be  pot  into  the 
bodies  of  the  animals.  The  skulls  of  the  quadrupeds,  except  very 
small  ones,  may  be  removed  from  the  skins,  but  carefully  preserved 
with  a  common  mark. 

19.  Paper  for  wrapping  up  the  skins  of  birds  and  small  quad- 
rupeds, each  separately.  The  paper  supplied  for  botanical-  pur- 
poses will  answer  for  this. 
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20.  A  BALL  Of  STOUT  COTTON  TWINS. 

21.  A  SHEET  Of  PARCHMENT. 

22.  BUTCHER  KNIFE,  80I8SORS,  NEEDLES,  AND  THREAD,  for  skin- 
ning and  sewing  up  animals:  also,  some  papers  of  common  pins. 

23.  Blank  labels  of  paper  with  strings  attached  for  marking 
localities,  sex,  Ac,  and  tying  to  the  legs  of  the  dried  skins,  or  to 
the  stems  of  plants.  The  name  of  the  expedition  and  of  its  com- 
mander may  be  printed  on  the  npper  margin,  and  of  the  collector 
at  the  right  end  of  the  lower. 

24.  Portfolio  for  collecting  plants. 

25.  Press  for  drying  plants  between  the  blotting-paper.  Pres- 
sure is  applied  by  straps. 

26.  Ysbt  absorbent  paper  for  drying  plants. 

27.  Sttffer  paper  for  collecting  plants  in  the  field.  The  same 
paper  may  be  used  for  wrapping  np  skins  of  birds  and  quadrupeds, 
as  well  as  minerals  and  fossils. 

28.  Small  bottles  with  wide  mouths  for  collecting  and  pre- 
serving insects,  etc.  They  should  always  be  properly  corked  be- 
forehand; 2  and  4  oz.  are  convenient  sizes.  Homoeopathic  bottles 
may  also  be  added  to  advantage. 

29.  Geological  hammer. 

30.  Double-barrelled  qun  and  rifle;  also  shot-belt,  powder- 
flask,  powder,  shot,  percussion  caps,  and  wadding. 

31.  Fine  shot  for  small  birds  and  mammals.  Numbers  3,  6, 
and  9,  or  10,  are  proper  sizes;  the  latter  should  always  be  taken. 

32.  A  pocket  case  of  dissecting  instruments  will  be  very  con- 
venient. 

33.  Blowpipe  apparatus  for  mineralogical  examinations. 

84.  Pocket  vial  for  insects. 

85.  Bottle  of  ether  for  killing  insects. 

36.  Insect  pins,  and  apparatus  for  capturing  insects. 

37.  Cork-lined  boxes. 

88.  Pocket  note-book.  The  kind  made  of  what  is  called  me- 
tallic paper,  with  which  a  pewter  pencil  is  used,  is  much  the  best, 
as  not  liable  to  being  defaced.  Every  specimen  should  have  its 
number,  beginning  with  1,  marked  on  the  label  or  object  itself,  and 
entered  in  the  record,  and  but  a  single  series  for  those  dried  and  in 
alcohol  The  different  parts  of  the  same  object  should  have  a  sin- 
gle, common  number,  as  a  skin  and  its  skull  or  skeleton ;  a  bird  and 
its  nest  or  eggs,  etc.    Where  several  specimens  of  one  locality  are 
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enclosed  in  bags,  however,  a  single  number  will  suffice,  unless  some 
particular  reference  is  to  be  made  to  any  one  of  them.  All  notes 
of  habits,  etc.,  are  to  be  made  in  the  note-book;  but  the  date, 
locality,  and  sex  should  be  marked  in  addition  on  the  label  of  the 

specimen. 

• 

{  JX  INSTRUMENTS,  PRESERVATIVE  MATERIALS,  Ac 

1.    IMPLEMENTS  FOR  SKINNING. 

The  implements  generally  required  in  skinning  vertebrated  ani- 
mals are :  1.  A  sharp  knife  or  a  scalpel.  2.  A  pair  of  sharp- 
pointed  scissors,  and  one  with  strong  short  blades.  3.  Needles 
and  thread  for  sewing  up  the  incisions  in  the  skin.  4.  A  pair  of 
spring  forceps,  rather  sharp  pointed,  for  adjusting  the  skin  and 
feathers  of  birds,  especially  about  the  head,  and  for  other  purposes. 
5.  A  pair  of  long  forceps  for  introducing  cotton  into  the  neck  of 
animals,  etc.  6.  A  hook  by  which  to  suspend  the  carcass  of  the 
animal  during  the  operation  of  skinning.  To  prepare  the  hook, 
take  a  string,  of  from  one  to  three  feet  in  length,  and  fasten  one 
end  of  it  to  a  stout  fish-hook  which  has  had  the  barb  broken  off. 
By  means  of  a  loop  at  the  other  end,  the  string  may  be  suspended 
to  a  nail  or  awl,  which,  when  the  hook  is  inserted  into  the  body  of 
an  animal,  will  give  free  use  of  both  hands  in  the  operation  of 
skinning. 

2.   PRESERVATIVES. 

The  best  material  for  the  preservation  of  skins  of  animals  con- 
sists of  powdered  arsenious  acid,  or  the  common  arsenic  of  the 
shops.  This  may  be  used  in  two  ways,  either  applied  in  dry  pow- 
der to  the  moist  skin,  or  still  better  mixed  with  alcohol  or  water 
to  the  consistency  of  molasses,  and  put  on  with  a  brush.  Some 
camphor  may  be  added  to  the  alcoholic  solution,  and  a  little  strych- 
nine will  undoubtedly  increase  its  efficacy.  There  are  no  satisfac- 
tory substitutes  for  arsenic ;  but,  in  its  entire  absence,  corrosive 
sublimate,  camphor,  alum,  &c,  may  be  employed.  Many  persons 
prefer  the  arsenical  soap  to  the  pure  arsenic.  This  is  composed 
of  the  following  ingredients:  arsenic  1  oz.;  white  soap  1  oz.;  car- 
bonate of  potash  I  drachm;  water  6  drachms;  camphor  2  drachms. 
Cut  the  soap  into  thin  slices,  and  melt  over  a  slow  fire  with  the 
water,  stirring  it  continually:  when  dissolved,  remove  from  the  firt 
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and  add  the  potash  and  arsenic  by  degrees:  dissolve  the  camphor 
in  a  little  alcohol,  and  when  the  mixture  is  nearly  cold  stir  it  in. 

The  proper  materials  for  staffing  oat  skins  will  depend  mach 
upon  the  size  of  the  animal.  For  small  birds  and  quadrupeds, 
cotton  will  be  found  most  convenient ;  for  the  larger,  tow.  For 
those  still  larger,  dry  grass,  straw,  sawdust,  bran,  or  other  vege- 
table substances,  may  be  used.  Whatever  substance  be  used,  care 
mast  be  taken  to  have  it  perfectly  dry.  Under  no  circumstances 
should  animal  matter,  as  hair,  wool,  or  feathers,  be  employed. 

The  bills  and  loral  region,  as  well  as  the  legs  and  feet  of  birds, 
and  the  ears,  lips,  and  toes  of  mammals,  may,  as  most  exposed  to 
the  ravages  of  insects,  be  washed  with  an  alcoholic  solution  of 
strychnine  applied  with  a  brush  to  the  dried  skin ;  this  will  be  an 
almost  certain  safeguard  against  injury. 


{  m.  SKINNING  AND  STUFFING.  • 

1.   BIRDS. 

Whenever  convenient,  the  following  notes  should  be  made  pre- 
vious to  commencing  the  operation  of  skinning,  as  they  will  add 
much  to  the  value  of  the  specimens  : — 

1.  The  length,  in  inches,  from  tip  of  bill  to  the  end  of  the  tail ; 
the  distance  between  the  two  extremities  of  the  outstretched  wings; 
and  the  length  of  the  wing  from  the  carpal  or  first  joint.  The 
numbers  may  be  recorded  as  follows :  44,  66,  12  (as  for  a  swan), 
without  any  explanation  ;  it  being  well  understood  that  the  above 
measurements  follow  each  other  in  a  fixed  succession.  These 
numbers  may  be  written  on  the  back  of  the  label  attached  to  each 
specimen. 

2.  The  color  of  the  eyes,  that  of  the  feet,  bill,  gums,  membranes, 
carancles,  Ac. 

3.  The  date,  the  locality,  and  the  name  of  the  collector. 

4.  The  sex.    All  these  points  should  be  recorded  on  the  label. 
Immediately  after  a  bird  is  killed,  the  holes  made  by  the  shot, 

together  with  the  mouth  and  internal  or  posterior  nostrils,  should 
be  plugged  up  with  cotton,  to  prevent  the  escape  of  blood  and  the 
juices  of  the  stomach.  A  long  narrow  paper  cone  should  be  made ; 
the  bird,  if  small  enough,  thrust  in,  head  foremost,  and  the  open 
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end  folded  down,  taking  care  not  to  bend  or  break  or  bend  the  tail 
feathers  in  the  operation.* 

When  ready  to  proceed  to  skinning,  remove  the  old  cotton  from 
the  throat,  month,  and  nostrils,  and  replace  it  by  fresh.  Then 
take  the  dimensions  from  the  point  of  the  bill  to  the  end  of  the  tail, 
from  the  tip  of  one  wing  to  that  of  the  other,  when  both  are  ex- 
tended, and  from  the  tip  of  the  wing  to  the  first  or  carpal-joint,  as 
already  indicated. 

A  recent  author  recommendsf  that  the  girth  of  the  bird  be 
taken  before  skinning,  by  means  of  a  band  of  stiff  paper  passed 
ronnd  the  middle  of  the  body  over  the  wings,  and  pinned  in  the 
form  of  a  ring.  It  is  then  slipped  off  towards  the  feet,  and  after 
the  skin  is  prepared,  is  replaced,  the  stuffing  inserted  being  enongh 
to  keep  it  from  falling  off.  The  exact  circumference  of  the  original 
bird  can  thus  be  readily  maintained.  In  fact,  the  ring  may  be 
slipped  on  before  the  stuffing  is  commenced,  and  enough  cotton 
inserted  to  fill  out  the  shoulders  within  the- paper. 

After  these  preliminaries,  make  an  incision  through  the  skin 
only,  from  the  lower  end  of  the  breast  bone  to  the  anus.  Should 
the  intestines  protrude  in  small  specimens,  they  had  better  be  ex- 
tracted, great  care  being  taken  not  to  soil  the  feathers.  Now 
proceed  carefully  to  separate  the  skin  on  each  side  from  the  sub- 
jacent parts,  until  you  reach  the  knee,  and  expose  the  thigh 
when,  taking  the  leg  in  one  hand,  push  or  thrust  the  knee  up  on 
the  abdomen,  and  loosen  the  skin  around  it  until  you  can  place 
the  scissors  or  knife  underneath,  and  separate  the  joint  with  the 
accompanying  muscles.  Place  a  little  cotton  between  the  skin  and 
body  to  prevent  adhesion.  Loosen  the  skin  about  the  base  of  the 
tail,  and  cut  through  the  vertebra  at  the  last  joint,  taking  care  not 
to  sever  the  basis  of  the  quills.  Suspend  the  body  by  inserting 
the  hook  into  the  lower  part  of  the  back  or  rump,  and  invert  the 
akin,  loosening  it  carefully  from  the  body.  On  reaching  the  wings, 
which  had  better  be  relaxed  previously  by  stretching  and  pulling, 
loosen  the  skin  from  around  the  first  bone,  and  cut  through  the 
middle  of  it,  or,  if  the  bird  be  small  enough,  separate  it  from  the 
next  at  the  elbow.     Continue  the  inversion  of  the  skin  by  drawing 

*  Crumpled  or  bent  feathers  may  have  much  of  their  elasticity  sad 
original  shape  restored  by  dipping  in  hot  water, 
f  Davies'  Naturalist's  Guide.    Edinburgh,  1858,  page  19. 
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it  over  the  neck,  until  the  skull  is  exposed.  Arrived  at  this  point, 
detach  the  delicate  membrane  of  the  ear  from  its  cavity  in  the  skull, 
if  possible,  without  cutting  or  tearing  it ;  then,  by  means  of  the 
thumb-nails,  loosen  the  adhesion  of  the  skin  to  the  other  parts  of 
the  head,  until  you  come  to  the  very  base  of  the  mandibles,  taking 
care  to  cut  through  the  white  nictitating  membrane  of  the  eye, 
when  exposed,  without  lacerating  the  ball.  Scoop  out  the  eyes, 
and,  by  making  one  cut  on  each  side  of  the  head,  through  the 
small  bone  connecting  the  base  of  the  lower  jaw  with  the  skull, 
another  through  the  roof  of  the  mouth  at  the  base  of  the  upper 
mandible,  and  between  the  jaws  of  the  lower,  and  a  fourth  through 
the  skull  behind  the  orbits,  and  parallel  to  the  roof  of  the  mouth, 
you  will  have  freed  the  skull  from  all  the  accompanying  brain  and 
muscle.  Should  anything  still  adhere,  it  may  be  removed  sepa- 
rately. In  making  the  first  two  cuts,  care  must  be  taken  not  to 
injure  or  sever  the  zygoma,  a  small  bone  extending  from  the  base 
of  the  upper  mandible  to  the  base  of  the  lower  jaw-bone.  Clean 
off  every  particle  of  muscle  and  fat  from  the  head  and  neck,  and, 
applying  the  preservative  abundantly  to  the  skull,  inside  and  out, 
as  well  as  to  the  skin,  restore  these  parts  to  their  natural  position. 
In  all  the  preceding  operations,  the  skin  should  be  handled  as  near 
the  point  of  adhesion  as  possible,  especial  care  being  taken  not  to 
stretch  it. 

Finely  powdered  plaster  of  Paris,  chalk,  or  whiting,  may  be 
used  to  great  advantage  by  sprinkling  on  the  exposed  surface  of 
the  carcass,  and  inside  of  skin,  to  absorb  the  grease  and  blood. 

An  excellent  suggestion  of  Mr.  Davies,  the  author  just  quoted, 
in  the  case  of  greasy,  fatty,  or  bloody  specimens,  is  to  have  strips 
of  calico  or  cotton  cloth,  and  to  baste  them  on  the  inside  of  the 
skin  along  the  edges  of  the  incision,  so  that  they  may  project  a 
little  beyond  the  feathers.  This  will  be  exceedingly  effectual  in 
keeping  the  feathers  clean.  The  cloth  should  be  applied  as  soon 
as  the  edges  of  the  first  incision  are  raised  enough  to  admit  of  it. 
This  will  answer  the  additional  purpose  of  preventing  the  stretch- 
ing of  the  skin. 

The  next  operation  is  to  connect  the  two  wings  inside  of  the 
skin  by  means  of  a  string,  which  should  be  passed  between  the 
lower  ends  of  the  two  bones  forming  the  forearm,  previously,  how- 
ever, cutting  off  the  stump  of  the  arm,  if  still  adhering  at  the  elbow. 
Tie  the  two  ends  of  the  strings  so  that  the  wings  shall  be  kept  at 
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the  same  distance  apart  as  when  attached  to  tbe  body.  Skin  the 
leg  down  to  the  scaly  part,  or  tarsus,  and  remove  all  the  muscle. 
Apply  the  arsenic  to  the  bone  and  skin,  and,  wrapping  cotton 
round  the  bone,  pnll  it  back  to  its  place.  Remove  all  the  muscle 
and  fat  which  may  adhere  to  the  base  of  the  tail  or  the  skin,  and 
put  on  plenty  of  the  preservative  wherever  this  can  be  done.  Lift 
up  the  wing,  and  remove  the  muscle  from  the  forearm  by  making 
an  incision  along  it.  In  many  cases,  the  two  joints  may  be  exposed 
by  carefully  slipping  down  the  skin  towards  the  wrist-joint,  the 
adhesion  of  the  quills  to  the  bone  being  loosened :  this  is,  however, 
scarcely  an  advisable  method.  It  is  perhaps  generally  better  to 
clean  the  forearm  from  the  inside  before  tying  the  wings. 

The  bird  is  now  to  be  restored  to  something  like  its  natural 
shape  by  means  of  a  filling  of  cotton  or  tow.  Begin  by  opening 
the  month  and  putting  cotton  into  the  orbits  and  upper  part  of 
the  throat,  until  these  parts  have  their  natural  shape.  Next 
take  tow  or  cotton,  and  after  making  a  roll  rather  less  in  thickness 
than  the  original  neck,  put  it  into  the  skin,  and  push  firmly  into 
the  base  of  the  skull.  This  can  best  be  done  by  means  of  long 
forceps.  By  means  of  this,  you  can  reduce  or  contract  the  neck 
if  too  much  stretched.  Fill  the  body  with  cotton,  not  quite  to 
its  original  dimensions,  and  sew  up  the  incision  in  the  akin,  com- 
mencing at  the  upper  end,  and  passing  the  needle  from  the  inside 
outwards ;  tie  the  legs  and  mandibles  together,  adjust  the  fea- 
thers, and,  after  preparing  a  cylinder  of  paper  the  size  of  the 
bird,  or  using  one  previously  prepared  as  suggested  on  page  18, 
push  the  skin  into  it  so  as  to  bind  the  wings  closely  to  the  sides. 
The  cotton  may  be  put  in  loosely,  or  a  body  the  size  of  the  original 
made  by  wrapping  with  threads.  If  the  bird  have  long  legs  and 
neck,  these  had  better  be  folded  down  over  the  body,  and  allowed 
to  dry  in  that  position.  Economy  of  space  is  a  great  object  in 
keeping  skins,  and  such  birds  as  herons,  geese,  swans,  &c,  occupy 
too  much  room  when  outstretched. 

In  some  instances,  as  among  the  ducks,  woodpeckers,  Ac.,  tbe 
head  is  so  large  that  the  skin  of  the  neck  cannot  be  drawn  over  it 
In  such  cases,  skin  the  neck  down  to  the  base  of  the  skull,  and  cut 
it  off  there.  Then  draw  the  head  out  again,  and,  making  an  in- 
cision on  the  outside,  down  the  back  of  the  skull,  skin  the  head. 
Be  careful  not  to  make  too  long  a  cut,  and  to  sew  up  the  incision  ' 
again. 
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The  sex  of  the  specimen  may  be  ascertained  after  skinning,  by 
making  an  incision  in  the  side  near  the  vertebrae,  and  exposing  the 
inside  surface  of  the  "  small  of  the  back."  The  generative  organs 
will  be  found  tightly  bound  to  this  region  (nearly  opposite  to  the 
last  ribs),  and  separating  it  from  the  intestines.  The  testicles  of 
the  male  will  be  observed  as  two  spheroidal  or  ellipsoidal  whitish 
bodies,  varying  with  the  season  and  species,  from  the  size  of  a  pin's 
head  to  that  of  a  hazel-nut.  The  ovaries  of  the  female,  consisting 
of  a  flattened  mass  of  spheres,  variable  in  size  with  the  season,  will 
be  found  in  the  same  region. 

Some  writers  advise  a  very  careful  cleaning  out  of  the  skull, 
without  cutting  away  any  of  the  bones,  so  that  the  skin,  if  other- 
wise useless,  will  at  any  time  furnish  a  skull  for  the  osteological 
series.  This,  however,  requires  so  much  more  time,  that  it  can 
scarcely  be  done  on  a  journey,  and  a  skull  can  generally  be  better 
obtained  from  another  specimen,  too  much  shot,  perhaps,  to  be 
skinned. 

^e  breast  bone  with  its  attachments,  of  at  least  one  specimen 
of  each  species*,  should  be  cleaned  and  preserved. 

For  transportation,  each  skin  of  mammals  as  well  as  of  birds 
should,  when  possible,  be  wrapped  in  paper,  or  else  arranged  in 
trays  lined  with  cotton,  and  the  interstices  filled  with  the  same 
material. 

2.   MAMMALS. 

The  mode  of  preparing  mammals  is  precisely  the  same  as  for 
birds,  in  all  its  general  features.  Care  should  be  taken  not  to 
make  too  large  an  incision  along  the  abdomen.  I'he  principal 
difficulty  will  be  experienced  in  skinning  the  tail.  To  effect  this, 
pass  the  slipknot  of  a  piece  of  strong  twine  over  the  severed  end 
of  the  tail,  and,  fastening  the  vertebra  firmly  to  some  support,  pull 
the  twine  towards  the  tip  until  the  skin  is  forced  off.  Should  the 
animal  be  large,  and  an  abundance  of  preservative  not  at  hand, 
the  skin  may  remain  inverted.  In  all  cases,  it  should  be  tho- 
roughly and  rapidly  dried.  Further  remarks  on  this  subject  will 
be  found  in  the  introductory  chapter. 

The  tails  of  some  mammals  cannot  be  skinned  as  directed  above. 
This  is  particularly  the  case  with  beavers,  opossums,  and  those 
species  which  use  their  tail  for  prehension  or  locomotion.  Here 
the  tail  is  usually  supplied  with  numerous  tendinous  muscles,  which 
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require  it  to  be  skinned  by  making  a  cat  along  the  lower  surface 
or  right  side,  nearly  from  one  end  to  the  other,  and  removing  the 
bone  and  flesh.  It  should  then  be  sewed  up  again,  after  a  previous 
staffing. 

For  the  continued  preservation  of  hair  or  fur  of  animals  against 
the  attacks  of  moths  and  other  destructive  insects,  it  may  be  satu- 
rated with  a  solution  of  arsenic  in  water  to  be  strained  and  applied 
rather  warm.     A  little  strychnine  added  will  be  of  much  service. 

A  free  use  of  tobacco  scraps  among  skins,  though  no  security 
against  the  attacks  of  insects,  will  be  of  use.  Kreosote  is  also  an 
excellent  remedy,  though  a  disagreeable  one.  The  Persian  Insect 
powder  (made  from  the  leaves  and  stems  of  Pyrethrum,  and  form- 
ing the  basis  of  the  so-called  magnetic  powders  of  Lyon  and 
others),  when  fresh,  will  also  keep  off  insects.  Perhaps  none  of 
these  remedies,  including  ether,  chloroform  and  turpentine,  will 
kill  larvae ;  they  may  repel  the  perfect  insect,  but  when  the  eggs 
are  laid,  there  is  scarcely  any  remedy  except  exposing  the  skins  to 
a  temperature  a  little  below  that  of  boiling  water  foi  ten  or  twelve 
hours,  and  thus  drying  up  the  egg  or  grub.  The  best  plan  there- 
fore will  be  to  keep  the  skins  clean,  and  not  packed  too  tightly, 
and  in  close  fitting  drawers  or  trays.     (See  also  page  8.) 

3.  REPTILES. 

The  larger  lizards,  such  as  those  exceeding  twelve  or  eighteen 
inches  in  length,  may  be  skinned  according  to  the  principles  above 
mentioned,  and  then  dried,  although  preservation  in  spirit,  when 
possible,  is  preferable  for  all  reptiles. 

Large  frogs  and  salamanders  may  likewise  be  skinned,  although 
cases  where  this  will  be  advisable  are  very  rare. 

Turtles  and  large  snakes  will  require  this  operation. 

To  one  accustomed  to  the  skinning  of  birds,  the  skinning  of  frogs 
or  other  reptiles  will  present  no  difficulties. 

The  skinning  of  a  snake  is  still  easier.  Open  the  mouth  and 
separate  the  skull  from  the  vertebral  column,  detaching  all  sur- 
rounding muscles  adherent  to  the  skin.  Next,  tie  a  string  around 
the  stump  of  the  neck  thus  exposed  (see  figure),  and,  holding  on 
by  this,  strip  the  skin  down  to  the  extremity  of  the  tail.  The  skin 
thus  inverted  should  be  restored  to  its  proper  state,  and  then  pot 
in  spirit  or  stuffed,  as  convenient.     Skins  of  reptiles  may  be  stuffed 
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with  either  sand  or  sawdust,  by  the  use  of  which  their  shape  is 
more  easily  restored,  or  they  may  be  simply  flattened  out. 


Turtles  and  tortoises  are  more  difficult  to  prepare  in  this  way, 
although  their  skinning  can  be  done  quite  rapidly.  "The  breast- 
plate must  be  separated  by  a  knife  or  saw  from  the  back,  and,  when 
the  viscera  and  fleshy  parts  have  been  removed,  restored  to  its  posi- 
tion. The  skin  of  the  head  and  neck  must  be  turned  inside  out, 
as  far  as  the  head,  and  the  vertebras  and  flesh  of  the  neck  should 
be  detached  from  the  head,  which,  after  being  freed  from  the  flesh, 
the  brain,  and  the  tongue,  may  be  preserved  with  the  skin  of  the 
neck.  In  skinning  the  legs  and  the  tail,  the  skin  must  be  turned 
inside  out,  and,  the  flesh  having  been  removed  from  the  bones,  they 
are  to  be  returned  to  their  places  by  redrawing  the  skin  over  them, 
first  winding  a  little  cotton  or  tow  around  the  bones  to  prevent  the 
skin  adhering  to  them  when  it  dries." — Richard  Owen. 

Another  way  of  preparing  these  reptiles  is  as  follows :  Make  two 
incisions,  one  from  the  anterior  end  of  the  breastplate  to  the  sym- 
physis of  the  lower  jaw,  and  another  from  the  posterior  end  of  the 
breastplate  to  the  vent  or  tip  of  the  tail ;  skin  off  these  regions  and 
remove  all  fleshy  parts  and  viscera  without  touching  the  breastplate 
itself.  Apply  the  preservative,  stuff,  and  sew  up  again  both  inci- 
sions. 

"When  turtles,  tortoises,  crocodiles,' or  alligators,  are  too  large 
to  be  preserved  whole  in  liquor,  some  parts,  as  the  head,  the  whole 
viscera  stripped  down  from  the  neck  to  the  vent,  and  the  cloaca, 
should  be  put  into  spirit  or  solution.'1 — R.  Owen. 

4.  fishes. 

As  a  general  rule,  fishes,  when  not  too  large,  are  best  preserved 
entire  in  spirits. 
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Nevertheless,  they  may  be  usefully  skinned  and  form  collections, 
the  value  of  which  is  not  generally  appreciated.  In  many  cases, 
too,  when  spirit  or  solutions  cannot  be  procured,  a  fish  may  be  pre- 
served which  wonld  otherwise  be  lost. 

There  are  two  modes  of  taking  the  skin  of  a  fish :  1.  The  whole 
animal  can  be  skinned  and  stuffed  like  a  bird,  mammal,  or  reptile. 
2.  One-half  of  the  fish  can  be  skinned,  and  nevertheless  its  natural 
form  preserved. 

Sharks,  skates,  sturgeons,  garpihes  or  garfishes,  mudfishes,  and  all 
those  belonging  to  the  natural  orders  of  Placoids  and  Ganoids, 
should  undergo  the  same  process  as  given  above  for  birds,  mammals, 
and  reptiles.  An  incision  should  be  made  along  the  right  side,  the 
left  always  remaining  intact,  or  along  the  belly.  The  skin  is  next 
removed  from  the  flesh,  the  fins  cut  at  their  bases  under  the  skin, 
and  the  latter  inverted  until  the  base  of  the  skull  is  exposed.  The 
inner  cavity  of  the  head  should  be  cleaned,  an  application  of  pre- 
servative made,  and  the  whole,  after  being  stuffed  in  the  ordinary 
way,  sewed  up  again.  Fins  may  be  expanded  when  wet,  on  a  piece 
of  stiff  paper,  which  will  keep  them  sufficiently  stretched  for  the 
purpose.  A  varnish  may  be  passed  over  the  whole  body  and  fins, 
to  preserve  somewhat  the  color. 

In  the  case  of  Ctenoids,  perches,  and  allied  genera ;  and  Cycloids 
trouts,  suckers,  and  allied  genera]  one-half  of  the  fish  may  be  skin- 
ned and  preserved.  To  effect  this,  lay  the  fish  on  a  table  with 
the  left  side  up ;  the  one  it  is  intended  to  preserve.  Spread  out 
the  fins  by  putting  underneath  each  a  piece  of  paper,  to  which  it 
will  adhere  on  drying.  When  the  fins  are  dried,  turn  the  fish  over, 
cut  with  scissors  or  a  knife  all  around  the  body,  a  little  within  the 
dorsal  and  ventral  lines,  from  the  upper  and  posterior  part  of  the 
head,  along  the  back  to  the  tail,  across  the  base  of  the  caudal  fin 
down,  and  thence  along  the  belly  to  the  lower  part  of  the  head 
again.  The  dorsal,  caudal,  and  anal  fins,  cut  below  their  articula- 
tions. This  done,  separate  the  whole  of  the  body  from  the  left 
side  of  the  skin,  commencing  at  the  tail.  When  near  the  head, 
cut  off  the  body,  with  the  right  ventral  and  pectoral  fins,  and  pro- 
ceed by  making  a  section  of  the  head  and  removing  nearly  the  half 
of  it  Clean  the  inside,  and  pull  out  the  left  eye,  leaving  only  the 
cornea  and  pupil.  Gut  a  circular  piece  of  black  paper  of  the  sift 
of  the  orbit  and  place  it  close  to  the  pupil.  Apply  the  preserva- 
tive, fill  the  head  with  cotton  as  well  as  the  body.     Turn  over  the 
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ekin  and  fix  it  on  a  board  prepared  for  that  purpose.  Pin  or  tack 
it  down  at  the  base  of  the  fins.  Have  several  narrow  bands  of 
paper  to  place  across  the  body  in  order  to  give  it  a  natural  form, 
and  let  it  dry.  The  skins  may  be  taken  off  the  board  or  remain 
fixed  to  it,  when  sent  to  their  destination,  where  they  should  be 
placed  on  suitable  boards  of  proper  size,  for  permanent  preserva- 
tion. 

Such  a  collection  of  well-prepared  fishes  will  be  useful  to  the 
practical  naturalist,  and  illustrate,  in  a  more  complete  manner,  to 
the  public  the  diversified  forms  and  characters  of  the  class  of  fishes 
which  specimens  preserved  in  alcohol  do  not  so  readily  show. 

These  skins  may  also  be  preserved  in  alcohol. 


i  IV.  PRESERVING  IN  LIQUIDS,  AND  BY  OTHER  M0DE8 

BESIDES  SKINNING. 

I.  GENERAL  REMARKB. 

• 

The  best  material  for  preserving  animals  of  moderate  size  is 
alcohol.  When  spirits  cannot  be  obtained,  the  following  substi- 
tutes may  be  used  : — 

I.  Goadby's  Solution. — A.  The  aluminous  fluid,  composed  of 
rock  salt,  4  ounces;  alum,  2  ounces;  corrosive  sublimate,  4 
grains  ;  boiling  water,  2  quarts.  B.  The  saline  solution,  composed 
of  rock-salt,  8  ounces ;  corrosive  sublimate,  2  grains ;  boiling 
water,  I  quart.     To  be  well  stirred,  strained,  and  cooled. 

II.  A  strong  brine,  to  be  used  as  hereafter  indicated  for 
Goadby's  Solution. 

III.  In  extreme  cases,  dry  salt  may  be  used,  and  the  specimens 
salted  down  like  herring,  Ac. 

The  alcohol,  when  of  the  ordinary  strength,  may  be  diluted  with 
one-fifth  of  water,  unless  it  is  necessary  to  crowd  the  specimens 
very  much.  The  fourth  proof  whiskey  of  the  distillery,  or  the 
high  wines,  constituting  an  alcohol  of  about  60  per  cent.,  will  be 
found  best  suited  for  cgllections  made  at  permanent  stations  and 
for  the  museum.  Lower  proofs  of  rum  or  whiskey  will  also  answer, 
but  the  specimen  must  not  be  crowded  at  all. 

To  use  Goadby's  Solution,  the  animal  should  first  be  macerated 
for  a  few  hours  in  fresh  water,  to  which  about  half  its  volume  of 
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the  concentrated  solution  may  then  be  added.  After  soaking  thus 
for  some  days,  the  specimens  may  be'  transferred  to  fresh  concen- 
trated solution.  When  the  aluminous  fluid  is  used  to  preserve 
vertebrate  animals,  these  should  not  remain  in  it  for  more  than  a 
few  days ;  after  this,  they  are  to  be  soaked  in  fresh  water,  and 
transferred  to  the  saline  solution.  An  immersion  of  some  weeks 
in  the  aluminous  fluid  will  cause  a  destruction  of  the  bones. 
Specimens  must  be  kept  submerged  in  these  fluids.  The  success 
of  the  operation  will  depend  very  much  upon  the  use  of  a  weak 
solution  in  the  first  instance,  and  a  change  to  the  saturated  fluid 
by  one  or  two  intermediate  steps. 

The  collector  should  have  a  small  keg,  jar,  tin  box,  or  other 
suitable  vessel,  partially  filled  with  liquor,  into  which  specimens 
may  be  thrown  (alive  if  possible)  as  collected.  The  entrance  of 
the  spirit  into  the  cavities  of  the*  body  should  be  facilitated  by 
opening  the  mouth,  making  a  small  incision  in  the  abdomen  a 
half  or  one  inch  long,  or  by  injecting  the  liquor  into  the  intestines 
through  the  anus,  by  means  of  a  small  syringe.  After  the  animal 
has  soaked  for  some  weeks  in  this  liquor,  it  should  be  transferred 
to  fresh.  Care  should  be  taken  not  to  crowd  the  specimens  too 
much.  When  it  is  impossible  to  transfer  specimens  to  fresh  spirits 
from  time  to  time,  the  strongest  alcohol  should  be  originally  used. 

To  pack  the  larger  specimens  for  transportation,  procure  a  small 
keg,  which  has  been  properly  swelled,  by  allowing  water  to  stand 
in  it  for  a  day  or  two,  and  from  this  extract  the  head  by  knocking 
off  the  upper  hoops.  Great  care  must  be  taken  to  make  such 
marks  on  the  hoops  and  head  as  will  assist  in  their  being  replaced 
in  precisely  the  same  relative  position  to  each  other  and  the  keg 
that  they  originally  held.  At  the  bottom  of  the  keg  place  a  layer 
of  tow  or  rags,  moistened  in  liquor,  then  one  of  specimens,  then 
another  of  tow  and  another  of  specimens,  and  so  on  alternately 
until  the  keg  is  entirely  fitted,  exclusive  of  the  spirit  Replace  the 
head,  drive  down  the  hoops,  and  fill  completely  with  spirits  by 
pouring  through  the  bung-hole.  Allow  it  to  stand  at  least  half  an 
hour,  and  then,  supplying  the  deficiency  of  the  liquor,  insert  the 
bung  and  fasten  it  securely.  An  oyster-can  or  other  tin  vessel 
may  be  used  to  great  advantage,  in  which  case  the  aperture  should 
be  soldered  up  and  the  vessel  inclosed  in  a  box.  A  glass  jar  or 
bottle  may  also  be  employed,  but  there  is  always  a  risk  of  breaking 
and  leaking.    The  specimens  may  also  be  transported  in  the  copper 
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vessels  referred  to  on  pages  9  and  13,  and  also  in  the  tin  pre- 
serving cans.  In  the  absence™  tow  or  rags,  chopped  straw,  fine 
shavings,  or  dry  grass  may  be  substituted. 

It  will  conduce  greatly  to  the  perfect  preservation  of  the  speci- 
mens, during  transportation,  if  each  one  is  wrapped  up  in  cotton 
cloth,  or  even  paper.  A  number  of  smaller  specimens  may  be 
rolled  successively  in  the  same  wrapper.  In  this  way,  friction,  and 
the  consequent  destruction  of  scales,  fins,  Ac,  will  be  prevented 
almost  entirely.  The  travelling  bags  described  on  p.  13  will  answer 
the  same  purpose. 

Should  the  specimens  to  be  packed  vary  in  size,  the  largest 
should  be  placed  at  the  bottom.  If  the  disproportion  be  very 
great,  the  delicate  objects  at  the  top  must  be  separated  from  those 
below  by  means  of  some  immovable  partition,  which,  in  the  event 
of  the  vessel  being  inverted,  will  prevent  crushing.  The  most  im- 
perative rule,  however,  in  packing,  is  to  have  the  vessel  perfectly 
full,  any  vacancy  exposing  the  whole  to  the  risk  of  loss. 

It  is  sometimes  necessary  to  guard  against  the  theft  of  the  spirit 
employed  by  individuals  who  will  not  be  deterred  from  drinking  it 
by  the  presence  of  reptiles,  Ac.  This  may  be  done  by  adding  a 
small  quantity  of  tartar  emetic,  ipecacuanha,  quassia,  or  some  other 
disagreeable  substance.  The  addition  of  a  little  arsenic  will  add 
to  the  preservative  power  of  the  spirit.  A  small  quantity  of  soap 
is  said  to  have  a  remarkable  effect  in  preserving  the  color ;  a  little 
saltpetre  appears  to  have  also  the  same  effect. 

2.    VERTEBRATES. 

Mammals  and  birds  should  always  have  an  incision  made  in  the 
abdomen  to  admit  the  spirit.  In  the  former  the  skin  on  each  side 
of  the  cut  should  also  be  raised  or  separated  from  its  attachment 
to  the  subjacent  walls,  to  prevent  the  hair  from  coming  off.  Where 
several  specimens  of  a  kind  are  preserved  it  will  be  well  to  remove 
the  intestines  entirely  from  some  of  them,  to  insure  their  sound 
preservation.  • 

Fishes  over  five  or  six  inches  in  length  should  also  have  the 
abdominal  incision.  Specimens  with  the  scales  and  fins  perfect 
should  be  selected,  and,  if  convenient,  stitched,  pinned,  or  wrapped 
in  bits  of  muslin,  Ac,  to  preserve  the  scales;  placing  them  in  the 
lino  bags  will  answer  the  latter  object.     In  general,  fishes  under 
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twelve  or  fifteen  inches  in  length  should  be  chosen.  The  skins  of 
larger  ones  may  be  pnt  in  liqnor.  ft  is  important  to  collect  even 
the  smallest  The  same  principles  apply  to  the  other  vertebrate. 
The  smallest  and  most  delicate  specimens  may  be  placed  in 
bottles  or  vials,  and  packed  in  the  larger  vessels  with  the  other 
specimens. 

3.  INVXBTBBRATXS.* 

Insects,  Bugs,  Ac. — The  harder  kinds  may  be  pnt  in  liqnor,  as 
above,  bnt  the  vessel  or  bottle  should  not  be  very  large.  Butter- 
flies, wasps,  flies,  Ac.,  should  be  pinned  in  boxes,  or  packed  in 
layers  with  soft  paper  or  cotton.  Minute  species  should  be  care- 
fully sought  under  stones,  bark,  dung,  or  flowers,  or  swept  with  a 
small  net  from  grass  or  leaves.  They  may  be  put  in  quills,  small 
cones  of  paper,  or  in  glass  vials.  They  can  be  readily  killed  by 
immersing  the  bottles,  Ac.,  in  which  they  are  collected,  in  hot 
water,  or  exposing  them  to  the  vapor  of  ether.  Large  beetles, 
however,  can  generally  only  be  killed  by  piercing  with  some  poi- 
sonous solution,  as  strychnine. 

When  possible,  a  number  of  oz.  or  2  oz.  vials,  with  very  wide 
mouths,  well  stopped  by  corks,  should  be  procured,  in  which  to 
place  the  more  delicate  invertebrate,  as  small  Crustacea,  worms, 
mollusca,  Ac. 

It  will  frequently  be  found  convenient  to  preserve  or  transport 
insects  pinned  down  in  boxes.  The  bottoms  of  these  are  best 
lined  with  cork  or  soft  wood.  The  accompanying  figures  will  ex- 
plain, better  than  any  description,  the  particular  part  of  different 
kinds  of  insects  through  which  the  pin  is  to  be  thrust ;  beetles 
(Fig.  1)  being  pinned  through  the  right  wing-cover  or  elytra;  all 
others  through  the  middle  of  the  thorax,  as  in  Fig.  2. 

The  traveller  will  find  it  very  convenient  to  carry  about  him  a 
vial  having  a  broad  mouth,  closed  by  a  tight  cork.  In  this  should 
be  contained  a  piece  of  camphor,  or,  still  better,  of  sponge  soaked 
in  ether,  to  kill  the  insects  collected.  From  this  the  specimens 
should  be  transferred  to  other  bottles.  They  may,  if  not  hairy,  be 
killed  by  immersing  directly  in  alcohol. 

*  A  separate  pamphlet  in  reference  to  collecting  insects  will  be  pub- 
lished by  the  Institution,  and  a  special  chapter  on  marine  invertebrate! 
will  be  found  at  the  end  of  the  present  work. 
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A  lamp  of  camphor  may  be  placed  in  a  piece  of  cotton  clotb  and 
pinned  firmly  in  the  corner  of  the  box  containing  dried  insects,  for 
the  purpose  of  preventing  the  ravages  of  larvae.  A  few  drops  of 
kreosote  occasionally  introduced  will  also  answer  the  same  purpose. 


Fig.  1. 


Fig.  2. 


Sea-urchins  and  starfishes  may  be  dried,  after  having  been  pre- 
viously immersed  for  a  minute  or  two  in  boiling  water,  and  packed 
up  in  cotton,  or  any  soft  material  which  may  be  at  hand. 

The  hard  parts  of  coral,  and  shells  of  mollusca  may  also  be  pre- 
served in  a  dried  state.  The  soft  parts  are  removed  by  immersing 
the  animals  for  a  minute  or  two  in  hot  water,  and  washing  clean 
afterwards.  The  valves  of  bivalve  shells  should  be  brought  to- 
gether by  a  string. 

Wingless  insects,  such  as  spiders,  scorpions,  centipedes  or  thou- 
sand-legs, earth-worms,  hair-worms,  and  generally  all  worm-like 
animals  found  in  the  water,  should  be  preserved  in  alcoholic  liquor, 
and  in  small  bottles  or  vials. 


I  V.  EMBRYOa 

Much  of  the  future  progress  of  zoology  will  depend  upon  the 
extent  and  variety  of  the  collections  which  may  be  made  of  the 
embryos  and  foetuses  of  animals.     No  opportunity  should  be 
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omitted  to  procure  these  and  preserve  them  in  spirits.  All  stages 
of  development  are  equally  interesting,  and  complete  series  for  the 
same  species  would  be  of  the  highest  importance.  Whenever  any 
female  mammal  is  killed,  the  uterus  should  be  examined  for  em- 
bryos. When  eggs  of  birds,  reptiles,  or  fish  are  emptied  of  their 
young,  these  should  be  preserved.  It  will  be  sufficiently  evident 
that  great  care  is  required  to  label  the  specimens,  as  in  most  cases 
it  will  be  impossible  to  determine  the  species  from  the  zoological 
characters. 

Whenever  the  abundance  of  specimens  will  warrant  it,  as  many 
as  fifty  eggs  of  the  same  kind  of  bird,  in  different  degrees  of  deve- 
lopment, may  be  collected,  care  being  taken  to  crack  the  egg  at 
the  blunt  end,  to  facilitate  the  entrance  of  the  spirit 


I  VI.  NE8TS  AND  EGGS  * 

Nothing  forms  a  more  attractive  feature  in  a  museum,  or  is  more 
acceptable  to  amateurs,  than  the  nests  and  eggs  of  birds.  These 
should  be  collected  whenever  they  are  met  with,  and  in  any  number 
procurable  for  each  species,  as  they  are  always  in  demand  for  pur- 
poses of  exchange.  Hundreds  of  eggs  of  any  species  with  their 
nests  (or  without,  when  not  to  be  had)  will  be  gladly  received. 

Nests  require  little  preparation  beyond  packing  so  as  to  be 
secure  from  crumbling  or  injury.  Each  one  should  be  placed  in  a 
box  or  ring  of  paper  just  large  enough  to  hold  it.  The  eggs  of 
each  nest,  when  emptied,  may  be  replaced  in  it  and  the  remaining 
space  filled  with  cotton. 

Eggs,  when  fresh,  and  before  the  chick  has  formed,  may  be 
emptied  by  making  small  pin-holes  on  opposite  side6v  and  blowing 
or  sucking  out  the  contents.  Should  hatching  have  already  com- 
menced, an  aperture  may  be  made  in  one  side  by  carefully  pricking 
with  a  fine  needle  round  a  small  circle  or  ellipse,  and  thus  cutting 
out  a  piece.  The  larger  kinds  should  be  well  washed  inside,  and  all 
allowed  to  dry  before  packing  away.  If  the  egg  be  too  small  for 
the  name,  a  number  should  be  marked  on  it  with  ink  corresponding 
to  a  memorandum  list  Little  precaution  is  required  in  packing, 
beyond  arranging  in  layers  with  cotton  and  having  the  box  entirety 

*  A  separate  pamphlet  has  been  published  by  the  Institution  in  regari 
to  the  collecting  of  nests  and  eggs. 
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filled.  It  is  always  better  to  wrap  each  egg  in  a  loose  coat  of 
cotton  before  arranging  in  layers,  and  they  should  be  packed  in 
small  wooden  boxes. 

Cracked  eggs  should  have  strips  of  tissue  paper  pasted  over  the 
line  of  fracture ;  or  the  crack  may  be  painted  over  with  collodion 
while  the  sides  are  pressed  together. 

The  parent  bird  should  be  secured,  and  either  skinned  entire  or 
the  head  and  wing  kept  to  identify  the  spAies. 

The  eggs  of  reptiles,  provided  with  a  calcareous  shell,  can  be 
prepared  in  a  similar  way. 

The  eggs  of  fishes,  salamanders,  and  frogs  may  be  preserved  in 
spirits,  and  kept  in  small  vials  or  bottles.  A  label  should  never 
be  omitted. 

(  Vn.  PREPARATION  OF  felJEftfflfifc 

Skulls  of  animals  may  be  rapidly  prepared  by  boiling  in  water 
for  a  few  hours.  A  little  potash  or  lye  added  will  facilitate  the 
removal  of  the  flesh. 

Skeletons  may  be  roughly  prepared  in  the  field  by  skinning  the 
animal  and  removing  all  the  viscera,  together  with  as  much  of  the 
flesh  as  possible.  Whenever  practicable,  they  should  be  allowed 
to  soak  a  few  hours  in  water  to  extract  the  blood.  The  bones 
should  then  be  exposed  to  the  sun  or  air  until  completely  dried. 
Previously,  however,  the  brain  of  large  animals  should  be  removed 
by  separating  the  skull  from  the  spine,  and  extracting  the  brain 
through  the  large  hole  in  the  back  of  the  head.  The  head  may  be 
cleaned  by  boiling.  In  case  it  becomes  necessary  to  disjoint  a 
skeleton,  care  should  be  taken  to  attach  a  common  mark  to  all  the 
pieces,  especially  when  more  than  one  individual  is  packed  in  the 
same  box. 

Skulls  and  skeletons  may  frequently  be  picked  up,  already  cleaned 
by  other  animals  or  exposure  to  weather.  By  placing  small  animals 
near  an  ant's  nest,  or  in  water  occupied  by  tadpoles  or  small  Crus- 
tacea, very  beautiful  skeletons  may  often  be  obtained.  The  sea- 
beach  sometimes  affords  rich  treasures  in  the  remains  of  porpoises, 
whales,  large  fishes,  as  sharks,  and  other  aquatic  species. 

Although,  to  save  time  and  opportunities  in  the  field,  it  is 
nsually  necessary  to  prepare  skulls  by  boiling  in  water,  as  just  ex- 
plained, the  process  is  sometimes  apt  to  leavje  the  bones  colored, 
or  even  somewhat  greasy.     The  best  method  of  preparing  skulls 
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and  skeletons  for  a  mnsenm  is  undoubtedly,  after  cutting  away  the 
greater  mass  of  flesh,  that  of  macerating,  or  allowing  them  to  remain 
in  cold  water  until  the  decaying  flesh  separates  from  the  bones. 
At  first,  the  water,  as  it  becomes  charged  with  blood,  is  poured 
off  and  replaced  by  fresh ;  after  this  is  repeated  for  a  time,  the 
flesh  becomes  bleached,  and  the  bones  may  then  be  suffered  to 
remain  as  long  as  necessary  (sometimes  for  weeks),  removing  the 
specimen  from  time  to  time  and  scraping  off  the  softening  flesh. 
After  this  has  been  all  removed  and  the  bones  well  scrubbed  under 
water  with  a  stiff  brush,  they  should  be  soaked  a  little  longer  to 
remove  any  remnant  of  infiltrated  blood.  During  these  operations, 
care  must  be  taken  not  to  injure  or  separate  any  of  the  ligaments. 
Shreds  of  tendon  may  be  cut  off  with  a  sharp  knife  or  pair  of  scis- 
sors. The  ligaments  may  then,  according  to  Eyton,*  be  converted 
into  a  tough,  leathery  substance  by  immersion  in  a  liquid  prepared 
by  making  a  saturated  solution  of  common  alum  and,  when  cold, 
diluting  it  with  an  equal  quantity  of  water,  and  adding  half  an 
ounce  of  common  salt  for  every  half  pound  of  alum.  If  the  bones 
are  free  from  blood,  twenty-four  hours'  immersion  will  be  sufficient; 
large  birds  or  other  animals  may  require  nearly  a  week.  When 
removed  from  the  solution,  the  bones  must  be  washed  under  a  car- 
rent  of  water,  or  in  a  basin,  and  then  allowed  to  dry  in  any  desira- 
ble position. 

» It  is  important,  in  preparing  skeletons,  not  to  allow  the  flesh  to 
dry  too  soon  on  the  bones,  or,  at  least,  to  allow  them  to  soak  in 
water  for  a  time  before  drying,  as  the  subsequent  operations  will 
be  rendered  much  easier. 

Greasy  skulls  or  bones  can  be  readily  cleaned  by  immersion  in 
ether  for  a  length  of  time.  The  ether  should  be  kept  in  a  tight 
jar,  and  every  precaution  taken  to  prevent  undue  proximity  to  a 
light  or  the  fire,  the  vapor  being  exceedingly  explosive.  A  sim- 
pler method  consists  in  boiling  them  in  a  large  quantity  of  water, 
having  a  little  potash  added. 


{  Vm.  PLANTS. 


The  collector  of  plants  requires  but  little  apparatus ;  a  few  quires 
or  reams  of  unsized  paper,  of  folio  size,  will  furnish  all  that  will  be 

*  Ibis,  1, 1859,  55. 
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needed.  The  specimens  as  gathered  may  be  placed  in  a  tin  box, 
or,  still  better,  in  a  portfolio  of  paper,  nntil  reaching  home.  About 
forty  or  fifty  sheets  of  the  paper  should  be  pat  into  the  portfolio  on 
setting  ont  on  an  excursion.  Put  the  specimens  of  each  species  in 
a  separate  sheet  as  fast  as  gathered  from  the  plant,  taking  a  fresh 
sheet  for  each  additional  species.  On  returning  to  camp,  place 
these  sheets  (without  changing  or  disturbing  the  plants)  between 
the  absorbent  drying  papers  in  the  press,  and  draw  the  straps  tight 
enough  to  produce  the  requisite  pressure.  The  next  day  the  driers 
may  be  changed,  and  those  previously  used  laid  in  the  sun  to  dry ; 
this  to  be  continued  until  the  plants  are  perfectly  dry.  If  paper 
and  opportunities  of  transportation  be  limited,  several  specimens 
from  the  same  locality  may  be  combined  in  the  same  sheet  after 
they  are  dry. 

Place  in  each  sheet  a  slip  of  paper  having  a  number  or  name  of 
locality  written  on  it  corresponding  with  a  list  kept  in  a  memoran- 
dum book.  Record  the  day  of  the  month,  locality,  size,  and  cha- 
racter of  the  plant,  color  of  flower,  fruit,  Ac. 

If  the  stem  is  too  long,  double  it  or  cut  it  into  lengths.  Collect, 
if  possible,  half  a  dozen  specimens  of  each  kind.  In  the  small 
specimens,  collect  the  entire  plant,  so  as  to  show  the  root. 

In  many  instances,  old  newspapers  will  be  found  to  answer  a 
good  purpose  both  in  drying  and  in  keeping  plants,  although  the 
unprinted  paper  is  best — the  more  porous  and  absorbent  the  better. 

When  not  travelling,  pressure  may  be  most  conveniently  applied 
to  plants  by  placing  them  between  two  boards,  with  a  weight  of 
about  50  lbs.  laid  on  the  top. 

While  on  a  march,  the  following  directions  for  collecting  plants, 
drawn  up  by  Major  Rich,  are  recommended  : — 

Have  thick  cartridge  or  envelop  paper,  folded  in  quarto  form, 
and  kept  close  and  even  by  binding  with  strong  cord  ;  newspapers 
will  answer,  but  are  liable  to  chafe  and  wear  out ;  a  few  are  very 
convenient  to  mix  in  with  the  hard  paper  as  dryers.  This  herb- 
arium may  be  rolled  up  in  the  blanket  while  travelling,  and  placed 
on  a  pack-animal.  The  specimens  collected  along  the  road  may 
be  kept  in  the  crown  of  the  hat  when  without  a  collecting-box, 
and  placed  in  paper  at  noon  or  at  night.  Great  care  should  be 
taken  to  keep  the  papers  dry  and  free  from  mould.  When  there 
is  not  time  at  noon  to  dry  the  papers  in  the  sun,  they  should  be 
dried  at  night  by  the  fire,  when,  also,  the  dried  specimens  are 
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placed  at  the  bottom  of  the  bundle,  making  room  on  top  for  the 
next  day's  collection.  A  tin  collecting-box  is  very  convenient; 
plants  may  be  preserved  for  two  or  three  days  in  one  if  kept  damp 
and  cool.  It  is  also  convenient  in  collecting  land-shells,  which  is 
generally  considered  part  of  a  botanist's  duty.  A  collector  should 
also  always  be  provided  with  plenty  of  ready-made  seed-papers,  not 
only  for  preserving  seeds,  but  mosses  and  minute  plants.  Many 
seeds  and  fruits  cannot  be  put  in  the  herbarium,  particularly  if  of  a 
succulent  nature,  causing  mouldiness,  and  others  form  irregularities 
and  inequalities  in  the  papers,  thus  breaking  specimens  and  causing 
small  ones  and  seeds  to  drop  out.  Fruits  of  this  kind  should  be 
numbered  to  correspond  with  the  specimen,  and  kept  in  the  saddle- 
bags, or  some  such  place.  It  is  necessary,  in  order  to  make  good 
specimens,  to  avoid  heavy  pressure  and  keep  the  papers  well  dried, 
otherwise  they  get  mouldy,  turn  black,  or  decay. 

The  seeds  and  fruits  of  plants  should  be  procured  whenever 
practicable,  and  slowly  dried.  These  will  often  serve  to  reproduce 
a  species  otherwise  not  transportable  or  capable  of  preservation. 

On  board  ship,  it  is  all-important  to  keep  the  collections  from 
getting  wet  with  salt  water.  The  papers  can  generally  be  dried  at 
the  galley.  The  whole  herbarium  should  be  exposed  to  the  sun  as 
often  as  possible,  and  frequently  examined,  and  the  mould  brushed 
off  with  a  feather  or  camel-hair  pencil. 

In  collecting  algae,  corallines,  or  the  branched,  horny,  or  cal- 
careous corals,  care  should  be  taken  to  bring  away  the  entire 
specimen  with  its  base  or  root.  The  coarser  kinds  may  be  dried 
in  the  air  (but  not  exposed  to  too  powerful  a  sun),  turning  them 
from  time  to  time.  These  should  not  be  washed  in  fresh  water, 
if  to  be  sent  any  distance.  The  more  delicate  species  should  be 
brought  home  in  salt  water,  and  washed  carefully  in  fresh,  then 
transferred  to  a  shallow  basin  of  clean  fresh  water,  and  floated  out 
A  piece  of  white  paper  of  proper  size  is  then  slipped  underneath, 
and  raised  gently  out  of  the  water  with  the  specimen  on  its  upper 
surface.  After  finally  adjusting  the  branches  with  a  sharp  point 
or  brush,  the  different  sheets  of  specimens  are  to  be  arranged  be- 
tween blotters  of  bibulous  paper  and  cotton  cloth,  and  subjected 
to  gentle  pressure.  These  blotters  must  be  frequently  changed 
till  the  specimens  are  dry. 


I  IX.  MINERALS  AND  FOSSILS. 

The  collections  in  mineralogy  and  palaeontology  are,  amongst 
all,  those  which  are  most  easily  made ;  whilst,  on  the  other  hand, 
their  weight,  especially  when  travelling,  will  prevent  their  being 
gathered  on  an  extensive  scale. 

All  the  preparation  usually  needed  for  preserving  minerals  and 
fossils  consists  in  wrapping  the  specimens  separately  in  paper,  with 
a  label  inside  for  the  locality,  and  packing  so  as  to  prevent  rubbing. 
Crumbling  fossils  may  be  soaked  to  advantage  in  a  solution  of 
glue.  Melted  wax  also  answers  an  admirable  purpose  in  the  case 
of  bones. 

Fossils  of  all  kinds  should  be  collected.  Minerals  and  samples 
of  rocks  are  also  desirable.  The  latter  should  be  properly  selected, 
and  cut  to  five  by  three  inches  of  surface  and  one  to  two  inches 
thick. 

The  vertebrate  fossils  of  North  America  are  of  the  highest  in- 
terest to  naturalists.  These  are  found  in  great  abundance  in  the 
regions  known  as  "  Mauvaises  Terres,"  or  "  Bad  Lands,"  and 
occurring  along  the  Missouri  and  its  tributaries,  White  River, 
Milk  River,  Platte,  Eau  qui  Court,  Ac.  The  banks  and  beds  of 
these  and  other  streams  likewise  contain  rich  treasures  of  fossil 
bones.  Similar  remains  are  to  be  looked  for  in  all  caves,  peat 
bogs,  alluvial  soil,  marl-pits,  fissures  in  rocks,  and  other  localities 
throughout  North  America.  Single  teeth,  when  found,  should  be 
carefully  preserved. 

The  floor  of  any  cavern,  if  dug  up  and  carefully  examined,  will 
generally  be  found  to  contain  teeth,  bones,  Ac.  These,  however 
similar  in  appearance  to  recent  or  domesticated  species,  should  be 
carefully  preserved. 

Specimens  ought  to  be  tightly  packed  up  in  boxes,  taking  care 
that  each  one  is  wrapped  up  separately,  in  order  that  the  angles  or 
any  crystalline  surfaces  should  not  be  destroyed  by  transportation  ; 
their  value  depending  upon  their  good  condition.  The  same  pre- 
cautions will  be  required  for  corals.  The  interstices  between  the 
specimens,  in  the  box  or  cask,  may  be  occupied  by  sand,  shavings, 
hay,  cotton,  or  other  soft  substance.  Sawdust  is  considered  ob- 
jectionable on  account  of  its  settling  too  much.  It  is  absolutely 
essential  that  no  cavity  be  left  in  the  vessel  or  box. 
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|  X.  MINUTE  MICROSCOPIC  ORGANISMS. 

It  is  very  desirable  to  procure  specimens,  from  many  localities, 
of  the  various  forms  of  microscopic  animals  and  plants,  not  only 
on  account  of  their  intrinsic  interest,  but  for  their  relation  to  im- 
portant general  questions  in  physical  and  natural  science.  These 
will  almost  always  be  found  to  occur  in  the  following  localities : — 

1.  In  all  light-colored  clays  or  earths,  as  found  in  peat  bogs, 
meadows,  soils,  Ac,  particularly  when  these  are  remarkably  light. 

2.  In  the  mud  from  the  bottom  of  lakes  and  pools.  A  small 
handful  of  this  mud  or  of  the  confervoid  vegetation  on  the  bottom, 
if  dried  without  squeezing,  will  retain  the  Diatomaces  and  Des- 
midiese. 

3.  In  the  mud  (dried)  from  the  bottom  and  along  the  margins 
of  streams  in  any  locality.  The  muds  from  brackish  and  from 
fresh  waters  will  differ  in  their  contents. 

4.  In  soil  from  the  banks  of  streams.  The  surface  and  subsoils 
should  both  be  collected. 

5.  In  the  soundings  brought  up  from  the  bottom  of  the  sea  or 
lakes.  These  should  be  collected  from  the  greatest  possible  depths. 
If  an  armature  be  used  to  the  lead,  it  should  be  of  soap  rather 
than  fatty  matter,  as  being  more  readily  removed  from  the  organ- 
isms. The  mud  which  adheres  to  anchors,  to  rocks,  Ac.,  below 
AtjrA-water-mark,  as  well  as  below  W-water,  should  also  be  care- 
fully gathered. 

6.  In  bunches  of  damp  moss  from  rocks,  roofs  of  houses,  trees, 
about  pumps,  &c. 

7.  In  the  deposits  in  the  gutters  and  spouting  of  roofs  of  houses. 

8.  In  the  dust  which  at  sea  collects  upon  the  sails  or  deck  of 
vessels.  When  not  in  sufficient  quantity  to  be  scraped  off,  enough 
may  be  obtained  for  examination  by  rubbing  a  piece  of  soft  clean 
paper  over  the  surface  affected. 

Specimens  of  all  these  substances  should  be  gathered,  and,  when, 
moist,  dried  without  squeezing.  The  quantity  may  vary  from  a  few 
grains  to  an  ounce,  depending  on  the  mode  of  transportation  to  be 
adopted.  Every  specimen,  as  collected,  should  have  the  date,  le* 
cality,  depth  below  the  surface,  collector,  #c,  marked  immediately 
upon  the  envelop. 

It  is  also  desirable  to  collect  filterings  from  river,  brackish,  and 
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sea-waters.  To  do  this,  take  a  circular  piece  of  filtering-paper, 
six  inches  or  thereabouts  in  diameter  (blotting-paper  will  answer 
if  the  other  cannot  be  procured).  Pass  a  quantity  of  the  water, 
varying  with  its  turbidity  from  a  pint  to  a  gill,  through  the  paper, 
and  allow  this  to  dry.  Mark  the  paper  or  its  envelop  with  the 
amount  of  water  passed  through,  date,  place,  Ac.  It  is  desirable 
to  have  specimens  thus  prepared  for  every  locality  and  for  every 
month  in  the  year.  They  may  be  sent,  as  well  as  light  packages 
of  dried  muds,  Ac.,  by  mail,  and  should  be  transmitted  as  speedily 
as  possible.  Unless  the  operation  can  be  performed  by  an  expe- 
rienced hand,  the  weighing  may  be  dispensed  with. 

When  the  water  of  lakes  and  ponds  has  been  rendered  turbid  by 
minute  green  or  brown  specks,  these  should  be  gathered  by  filtration 
through  paper  or  rag,  which  may  then  be  dried,  or,  still  better, 
this  matter  may  be  scraped  off  into  a  small  vial  of  alcohol. 


(  XL  ON  THE  COLLECTION  AND  PRESERVATION  OP 

MARINE  INVERTEBRATES* 

Classification. — The  animals  inhabiting  the  sea>  excluding  the 
fishes  and  other  vertebrates,  may  be  divided,  for  convenience,  into 
groups,  as  follows :  1st.  Crustaceans,  including  crabs,  hermits  or 
soldier  crabs,  lobsters,  langoustes,  cray-fish,  cameroncs,  shrimps, 
prawns,  sand-hoppers,  beach-fleas,  whale-lice,  sea-creepers,  pill- 
balls,  fish-lice,  sea-spiders,  water-fleas,  gill-suckers,  and  other  para- 
sites on  fish,  also  barnacles.  2d.  Annelids,  including  all  kinds 
of  sea-worms,  some  of  which  hide  among  seaweed  and  pebbles, 
but  most  of  which  live  in  mud  or  sand,  many  having  tubes.  3d. 
Cephalopods,  or  cuttle-fishes  and  squids.  4th.  Naked  Molluscs, 
or  sea-slugs.  5th.  Shells,  both  bivalve  and  univalve.  6th.  Tuni- 
cates,  vulgarly  called  "  sea-squirts,"  consisting  simply  of  leathery 
balls  or  sacks  of  various  shapes,  with  two  apertures,  often  occurring 
in  compound  forms.  1th.  Bbtozoans,  or  those  minute  coral-like 
incrustations  found  on  seaweeds,  stones,  and  old  shells.  8th.  Holo- 
thubians,  those  worm-like  or  slug-like  echinoderms  like  the  biche- 
le-mer  or  trepang.  9th.  Echini,  sea-eggs  or  sea-urchins,  most  of 
which  resemble  chestnut  burrs,  being  covered  with  spines.  10th. 
A8TSRIA8  and  star-fishes  of  all  kinds.     11th.  Polyps,  including 

*  Prepared  bj  Mr.  Wm.  Stimpsan. 
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corals  and  corallines,  and  those  minute  animals  from  which  the 
medusae  are  developed.    And  12th.  Sponges. 

Localities  and  Stations. — Where  the  retreat  of  the  tide  is 
sufficient,  the  sea-shore  always  affords  the  best  field  for  the  col- 
lector, and  the  specimens  generally  increase  in  number  and  interest 
in  proportion  as  we  approximate  to  low-water-mark.  Neverthe- 
less the  whole  area  should  be  searched,  as  each  species  has  its 
peculiar  range,  and  many  forms  can  live  only  where  they  are  ex- 
posed to  the  air  for  a  greater  part  of  the  time  each  day.  The 
ground  may  be  either  muddy,  sandy,  weedy,  gravelly,  stony  or 
rocky,  and  the  animals  inhabiting  each  kind  of  ground  will  be 
found  to  be  more  or  less  peculiar  to  it,  and  rarely  to  occur  on  the 
others.  Sand  and  mud  are,  however,  so  similar  in  character  that 
their  denizens  are  nearly  the  same,  though  some  prefer  the  clearer 
waters  which  flow  over  sand,  to  the  turbid  tide  which  deposits 
mud.  But  few  specimens  will  be  found  on  the  surface  of  such 
ground,  although  the  little  pools  lying  upon  it  should  be  scooped 
with  the  dip  net  for  shrimps,  etc.,  but  it  is  only  by  the  spade  that 
its  true  riches  can  be  developed.  By  digging  in  spots  indicated 
by  small  holes,  a  great  number  of  worms,  boring  crustaceans,  and 
bivalves  may  always  be  found.  Weedy  ground  is  so  called  from 
the  abundance  of  eel-grass  and  sea-weed  which  covers  it.  These 
weeds  should  be  examined  carefully  for  small  shells  and  crustaceans; 
perhaps  the  best  method  of  doing  this  being  to  wash  quantities  of 
the  weed  in  a  bucket  of  water  and  examine  the  sediment  GraveQy 
ground  is  not  generally  very  rich  in  animal  life,  but  will  repay  an 
examination,  as  small  crabs  are  fond  of  lurking  among  the  pebbles. 
Stony  ground  is  by  far  the  richest  of  all.  Wherever  there  are 
stones,  particularly  flat  ones,  about  large  enough  to  afford  a  mode- 
rate degree  of  exercise  to  a  common  sized  man  in  turning  them 
over,  there  the  zoologist  can  never  fail  to  fill  his  basket  and  bottles; 
for  beneath  these  stones  myriads  of  rare  and  beautiful  species  retire 
for  moisture  and  protection  during  the  retreat  of  the  tide.  Jiociy 
ground  should  be  searched  chiefly  in  the  pools  and  crevices. 

Littoral  or  sea-shore  investigations  should  be  carried  on  not  only 
in  the  bays,  harbors,  and  creeks,  but  on  the  ocean  beach,  in  each 
locality,  to  get  at  a  true  idea  of  its  fauna,  as  the  respective  animals 
ndll  be  found  different. 

Dredging. — A  large  proportion  of  the  marine  invertebrates  never 
approach  the  shore  closely  enough  to  be  left  exposed  by  the  tide, 
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and  these  can  only  be  obtained  with  certainty  and  facility  by  means 
of  the  dredge.  This  consists  of  a  rectangular  frame  of  iron,  the 
longer  sides  of  which  are  sharpened  in  front  and  beveled  outward 
a  little.  Along  the  back  of  the  frame  holes  are  perforated  for  the 
attachment  of  a  fine  meshed  net,  and  to  the 
short  sides  handles  are  hinged,  which  may 
be  folded  down  in  packing.  There  should 
be  a  ring  at  the  end  of  each  handle,  and 
through  these  rings  the  rope  may  be  passed 
when  the  handles  are  raised,  which  will  be 
found  a  simple  and  sufficiently  safe  method 
of  fastening  the  dredge  for  use.  A  weight 
should  be  attached  to  the  rope  two  or  three 
feet  in  front  of  the  dredge,  which  is  useful 
in  sinking  and  keeping  it  in  proper  position 
when  operating  in  deep  water.  On  each  of 
the  longer  sides  of  the  frame  there  should  be 
a  leather  flap,  attached,  for  the  protection  of 
the  net  The  following  are  convenient  di- 
mensions for  the  apparatus :  Frame,  a,  a,  20 
inches  long  by  10  inches  broad,  of  bar-iron, 
l£  inches  wide  and  one-fifth  of  an  inch  thick. 
Handles,  b,  b,  each  17  inches  long,  of  half-inch  rod-iron.  Bag,  e, 
three  feet  long,  of  mesh  as  fine  as  can  be  got,  and  strong  twine ; 
size  of  aperture  rather  larger  than  that  of  the  frame.  Rope,  c,  20  to 
200  fathoms  to  suit  the  depth  of  water.  Weight,  d,  51bs. ;  an 
iron  window-weight  answers  the  purpose,  and  is  much  cheaper 
than  lead. 

The  dredge  should  be  carefully  cast  mouth-downward,  that  the 
tail  of  the  net  may  not  foul  the  handles  or  scythes.  No  precise 
directions  can  be  given  as  to  the  amount  of  scope  of  warp  to  be 
let  out ; — about  twice  the  depth  of  water  is  generally  sufficient,  but 
this  should  be  diminished  or  increased  in  proportion  as  the  dredge 
nips  too  hard  or  slides  too  easily  over  the  ground,  which  may  be 
readily  determined  by  feeling  the  rope.  The  dredge  is  liable  to  be 
caught  on  rocky  bottoms.  When  the  check  is  felt,  it  is  usually 
only  necessary  to  heave  in  a  portion  of  the  warp,  but  sometimes 
the  boat  must  be  put  about  and  run  in  an  opposite  direction. 

All  bottoms  should  be  searched  with  the  dredge,  but  gravelly 
and  shelly  ground  will  be  found  most  productive.    The  boat  may 
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be  propelled  by  sails  if  sufficient  care  be  taken  to  graduate  the 
amount  of  canvas  to  the  strength  of  the  wind,  in  order  that  the 
dredge  may  move  slowly  over  the  bottom.  Oars  are  safer,  if  the 
force  is  at  command ;  and  in  a  tide-way,  the  tide  alone  may  move 
the  boat  with  sufficient  power,  the  rope  being  made  fast  amidships, 
or  towards  the  bows,  according  to  the  strength  of  the  current 
Dredging  maybe  carried  on  at  all  depths  inside  of  200  fathoms. 

Instruments  tor  Collecting. — For  shore  collecting,  a  broad 
flat  basket,  with  jars  or  tin-cans,  of  various  sizes,  for  the  smaller 
and  more  delicate  animals,  which  should  be  brought  home  in  sea- 
water.  A  spade,  trowel,  and  a  strong  knife  for  detaching  limpets 
and  tunicates  from  the  rocks.  A  small  dip-net  is  quite  indispensa- 
ble. In  dredging,  besides  the  baskets  and  bottles,  one  or  more 
buckets  are  necessary,  as  many  of  the  larger  animals,  such  as  star- 
fishes, are  fragile,  and  can  only  be  brought  safely  home  in  sea-water. 
And,  abpve  all,  there  should  be  wire-sieves  for  washing  out  the 
sand  or  mud  brought  up  from  soft  bottoms. 

Preservation  of  Specimens. — Alcoholic  fluid  is  the  only  me- 
dium in  which  marine  invertebrates  can  be  properly  preserved,  shells 
and  corals  alone  being  excepted.  Dried  specimens  are  always  is 
danger  from  dampness  and  breakage,  and  when  sent  to  the  Museum, 
seldom  reach  their  destination  uninjured.  In  placing  the  specimen! 
in  kegs,  cans,  jars,  or  bottles,  a  few  rules  should  be  carefully  ob- 
served :  1st.  Never  crowd  them  too  much ;  a  bottle  should  be  not 
more  than  half  filled  with  specimens,  but  must  be  always  entirely 
filled  with  alcohol.  2d.  Adapt  the  bottles  to  the  size  of  the 
specimens,  placing  small  ones  in  small  bottles,  or,  if  very  minute, 
in  homoeopathic  vials.  3d.  Never  put  soft  and  delicate  forms  with 
hard  or  spinous  ones,  which  would  injure  them  in  any  agitation. 
Each  jar  or  bottle  should  contain  specimens  from  one  locality  and 
station,  which  should  be  indicated  in  full  on  the  label — the  nature 
of  the  ground,  distance  from  low  water  mark,  and,  if  dredged,  the 
depth  of  water  being  noted.  In  the  larger  kegs  or  cans,  if  speci- 
mens from  more  than  one  locality  are  included,  each  should  hare 
a  parchment  label  attached,  with  the  notes  written  in  ink. 
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CIRCULAR 


TO 


OFFICERS  OF  THE  HUDSON'S  BAY  COMPANY. 


The  Smithsonian  Institntion  has  been  engaged  for  several  years 
in  the  prosecution  of  researches  relative  to  the  climatology  and 
natural  history  of  the  continent  of  North  America.  For  this 
purpose  the  voluntary  services  of  a  large  body  of  intelligent 
correspondents,  distributed  throughout  the  entire  territory  of  the 
United  States,  have  been  secured,  from  whom  records  of  changes 
of  the  weather,  and  other  phenomena,  with  facts  and  specimens 
in  natural  history  of  much  interest,  have  been  obtained. 

The  observations  thus  accumulated  have  been  reduced,  and  the 
results  will  shortly  be  published,  both  in  tabular  form  and  on 
maps,  illustrating  the  lines  of  equal  temperature :  of  rain  at  dif- 
ferent points :  the  mean  direction  and  intensity  of  the  wind :  the 
character  of  the  land,  whether  forest  or  prairie,  fertile  or  barren : 
the  distribution  of  various  animals  and  vegetables,  etc.  Reports 
have  been  issued,  or  are  in  preparation,  embodying  detailed 
monographic  descriptions  of  the  Algae,  the  forest  trees,  the  Verte- 
brata,  insects,  Mollusca,  Crustacea,  <fec,  of  the  continent;  and 
efforts  made  generally  to  furnish  a  full  and  perfect  account  of  its 
natural  and  physical  history. 

In  the  prosecution  of  these  researches,  a  serious  obstacle  has 
been  experienced  in  the  lack  of  sufficient  data  from  the  region 
north  of  the  boundary  line  of  the  United  States,  especially  from 
its  more  northern  portion.  The  isolated  observations  and  collec- 
tions, which  have  from  time  to  time  been  received,  have  proved 
of  great  interest  and  importance ;  but  the  Institution  now  desires 
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to  receive  communications,  if  possible,  from  all  inhabited  portions 
of  North  America,  especially  from  the  stations  of  the  Hon.  Hod- 
son's  Bay  Company.  And  with  this  view  it  has  obtained  the 
sanction  of  the  proper  authorities  for  an  application  to  the  officers 
of  the  Company  for  assistance,  as  shown  by  the  accompanying 
letter  of  Sir  George  Simpson,  Governor  of  the  H.  B.  Territory. 

The  attention  of  the  friends  of  science  is  therefore  respectfully 
invited  to  certain  points,  which  will  be  referred  to  more  fully 
hereafter.  In  an  accompanying  package  will  be  found  detailed 
instructions  in  regard  to  making  and  recording  observations,  and 
it  is  only  necessary  here  to  indicate  a  few  subjects  which  are  of 
more  particular  interest. 

1st.  The  beginning  and  ending  of  storms  of  wind  and  rain,  and 
the  time  when  the  sky  is  overcast.  Records  of  this  kind  enable 
us  to  map  the  face  of  the  heavens  over  a  large  surface  of  country, 
and  to  determine  the  extent  of  a  cloud,  or  of  falling  rain,  snow,  && 

Beside  the  regular  variations  of  the  meteorological  instruments, 
special  information  is  desired  as  to  the  occurrence  of  thunder 
storms ;  the  time  of  day  at  which  they  take  place ;  the  direction 
from  which  they  come ;  their  duration  and  intensity ;  notice  of 
trees  or  other  objects  which  may  be  struck  by  lightning. 

2d.  Tornadoes,  land  and  water-spouts,  and  whirlwinds.  The 
width  of  the  path  along  which  the  mechanical  effects  are  pro- 
duced ;  the  direction  of  the  path ;  the  appearance  of  the  tornado 
at  a  distance;  the  motion  of  the  clouds  over  the  head  of  the 
observer  as  the  tornado  approaches  and  as  it  recedes  from  him. 
Note  whether  any  electrical  phenomena  are  exhibited,  such  as 
thunder,  lightning,  and  luminous  appearances ;  the  mechanical 
effects,  prostration  of  trees,  and  translation  of  heavy  bodies. 

3d.  The  aurora  borealis:  time  of  its  beginning  and  ending; 
time  of  the  formation  of  arch,  beams,  and  corona ;  and  whether 
there  is  a  dark  cloud  below  the  arch ;  and  other  points  mentioned 
in  the  pamphlet  of  instructions. 

4th.  Time  of  early  and  late  frosts,  particularly  first  and  last 
Depth  of  ground  frozen,  in  feet  and  inches;  disappearance  of 
frost  from  the  ground. 

5th.  Time  of  closing  and  opening  of  rivers,  lakes,  streams,  Ac, 
and  any  other  phenomena  relating  to  temperature. 

A  single  register  of  any  one  of  these  phenomena  carefully  made! 


may  prove  of  great  service  in  tracing  the  changes  of  weather  over 
large  districts  of  country ;  for  example,  a  knowledge  of  the  exact 
time  at  which  a  violent  wind  commences  at  a  particular  place  may 
enable  us,  with  similar  observations  at  other  localities,  to  trace 
the  progress  of  the  disturbance  through  its  whole  course  from  its 
beginning  to  its  ending. 

For  more  detailed  instructions  reference  should  be  made  to  the 
accompanying  blanks  and  pamphlets. 

Of  the  blank  registers  two  different  classes  are  sent.  Those 
marked  No.  1  are  intended  to  record  observations  with  all  the 
instruments,  with  spaces  to  include  the  reductions  for  "  Force  of 
Vapor"  and  "  Relative  Humidity,"  which  need  not  be  filled  up 
nnless  the  observer  himself  prefers  to  make  the  calculations,  which 
will  otherwise  be  made  at  the  Institution. 

Blanks  No.  2  are  intended  for  observers  who  have  no  instru- 
ments, excepting  a  thermometer;  and  if  this  instrument  be  broken, 
or  the  observer  have  none,  valuable  materials  may  still  be  furnished 
by  filling  up  the  other  columns,  and  simply  noting  the  beginning 
and  ending  of  warm  and  cold  spells. 

In  the  accompanying  package  will  also  be  found  blanks  for 
recording  periodical  phenomena  of  animal  and  vegetable  life. 
Such  records  will  be  of  especial  interest,  as  showing  the  progress 
and  development  of  the  seasons,  and  the  geographical  distribution 
of  species. 

In  the  package  will  also  be  found  detailed  instructions  in  regard 
to  the  collecting  and  preparing  objects  of  natural  history.  Speci- 
mens of  the  different  animals  will  be  particularly  interesting,  espe- 
cially of  the  small  mammals,  as  mice,  moles,  shrews,  gophers, 
weasels,  rabbits,  ground  squirrels,  marmots,  etc.  Good  skins  and 
skulls  of  the  barren  ground  bear,  the  musk  ox,  and  the  reindeer, 
are  much  wanted. 

Attention  is  especially  invited  to  the  collecting  of  eggs  of  any 
and  all  kinds  of  the  birds  which  may  be  met  with.  The  species 
of  most  interest  are  the  different  eagles,  hawks,  and  owls,  snipes, 
sandpipers,  plover,  gulls,  ducks,  loons,  grebes,  etc.  Care  should 
be  taken,  as  far  as  possible,  to  secure  a  parent  bird  of  each  set 
of  eggs,  for  the  purpose  of  identifying  the  species;  either  the 
entire  skin  being  preserved,  or  at  least  the  head,  wing,  and  tail. 
If  a  parent  cannot  be  obtained,  the  eggs  should  nevertheless  be 


collected,  and  any  information  communicated  which  may  genre  to 
determine  the  species. 

Skins  of  any  divers  or  grebes  in  full  spring  plumage,  of  the 
large  black  grouse,  of  the  ptarmigan,  or  willow  grouse  (especially 
in  summer  dress),  of  the  different  kinds  of  Canada  or  black-necked 
geese,  and  of  any  waders  in  full  breeding  plumage,  and  in  fact  of 
Arctic  birds  generally,  will  be  very  acceptable. 

The  different  species  of  Salmonidae,  as  salmon,  trout,  whitefish, 
and  grayling,  are  particularly  desired  by  the  Institution.  In  the 
absence  of  alcohol,  these  may  be  skinned  and  dried.  Fishes  of 
all  kinds,  however,  will  be  much  valued. 

Insects  of  all  kinds  will  be  highly  prized,  and,  in  fact,  no  object 
of  natural  history,  however  abundant  and  familiar,  will  be  without 
its  interest  to  the  Institution. 

If  suitable  opportunities  occur  for  the  transmission  of  any  re- 
turns to  these  circulars,  either  of  specimens  or  of  observations, 
they  should  be  sent  directly  to  the  Smithsonian  Institution,  Wash- 
ington, D.  C. ;  if  not,  they  should  be  forwarded  to  the  care  of  the 
Governor  of  the  Hon.  Hudson's  Bay  Company. 

JOSEPH  HENRY, 

Secretary  S.  I. 

Smithsonian  Institution,  Washington,  April  20, 1860. 


APPENDIX. 


Hudson's  Bat  House,  Lachihb,  31st  March,  I860. 
To  the  Officers  of  the  Hudson* 9  Bay  Company's  Service. 

Gentlemen  :  Having  been  applied  to  by  the  Secretary  of  the 
Smithsonian  Institution  of  Washington,  for  permission  to  invite 
the  assistance  of  the  Company's  officers  in  conducting  observa- 
tions, having  for  their  object  the  development  of  the  physical  and 
natural  history  of  the  northern  part  of  this  continent,  I  have  very 
cheerfully  acceded  to  the  request,  and  take  the  present  means  of 
commending  the  object  in  view  to  your  favorable  consideration. 

You  are  well  aware  of  the  desire  of  the  Company  to  promote 
the  interests  of  science  by  all  the  legitimate  means  in  its  power. 
In  the  present  case,  where  so  much  may  be  done  by  systematic 
and  conjoined  action,  over  a  widely  extended  territory,  it  will  be 
gratifying  to  learn  that  information  and  materials  of  a  valuable 
character  have  been  supplied  from  the  stations  of  the  Company, 
and  by  the  industry  of  its  officers. 

The  accompanying  circular  and  instructions,  from  Professor 
Henry,  will  explain  more  fully  the  objects  of  the  Institution,  and 
will  be  found  to  embrace  all  necessary  information  for  your 
guidance. 

I  am,  gentlemen, 

Your  obedient  servant, 

G.  SIMPSON. 
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COLLECTING  NESTS  AND  EGGS  OF  NORTH 

AMERICAN  BIRDS. 


INTRODUCTORY  REMARKS. 

The  Smithsonian  Institution  is  desirous  of  collecting  as  fnll 
a  series  as  possible  of  the  nests  and  eggs  of  birds  of  North  Ame- 
rica, with  the  view  not  only  of  exhibiting  them  in  its  museum, 
hut  also  to  serve  as  materials  for  a  work  on  North  American 
Oology,  to  be  prepared  by  Dr.  Brewer,  of  Boston,  and  published 
in  successive  parts  by  the  Institution. 

This  memoir  is  intended  to  give  an  account  of  the  geographi- 
cal distribution  of  North  American  birds,  as  well  as  of  their 
habits  and  peculiarities  during  the  breeding  season,  and  to  be 
accompanied  as  far  as  possible  by  accurate  figures  of  the  princi- 
pal varieties  of  the  egg  of  each  species,  based  upon  photographic 
drawings.  Of  this  work,  the  Grst  part,  embracing  the  Haptores 
(vultures,  eagles,  hawks,  and  owls),  and  Fi&sirostres  (swallows, 
swifts,  aud  goatsuckers),  has  already  been  published. 

The  object  contemplated  by  the  Institution  is  thus  not  merely 
to  procure  specimens  of  eggs  not  previously  in  its  museum,  but 
also  to  obtain  positive  evidence  as  to  the  limits  within  which 
each  species  rears  its  young.  For  this  reason  it  respectfully 
invites  donations  from  all  parts  of  the  country  of  as  many  kinds 
of  nests  and  eggs  as  can  be  obtained,  with  the  exception  of  a 
few  of  the  very  commonest  species  hereafter  mentioned;  and  asks 
that  especial  attention  may  be  directed  toward  making  the  col- 
lection as  complete  as  possible  for  each  locality.  As  duplicate 
eggs  of  all  kinds,  and  in  any  number,  can  be  readily  used  in  the 
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exchanges  of  the  Institution,  and  in  supplying  other  cabinets, 
no  fear  need  be  entertained  of  sending  more  than  enough  for  the 
purposes  in  view. 

The  eggs,  of  which  a  single  set  only  need  be  collected  for  the 
present,  are  chiefly  those  of  the  eastern  bluebird  (Sialia  rialis), 
the  robin  (Turdus  migratorius),  the  cat-bird  (Mimics  carolinen- 
sis),  the  red-winged  blackbird  {Agelaius  phoeniceus),  and  the 
crow  blackbird  (Quiscalus  versicolor).  Those  to  which  particu- 
lar attention  should  be  paid  as  groups,  are  the  eagles,  hawks, 
owls,  woodpeckers,  small  waders,  ducks,  &c,  of  all  portions  of 
the  country ;  but,  as  stated,  all  kinds  of  eggs,  and  particularly 
those  from  the  regions  west  of  the  Mississippi,  and  from  the 
northern  parts  of  America,  are  desired.  A  subjoined  list  em- 
braces the  species  more  particularly  desired  by  the  Institution  ; 
especially  those  haying  an  asterisk  prefixed,  which  are,  with 
few  exceptions,  entirely  unknown  to  science.  The  numbers  in 
the  list  refer  to  a  printed  catalogue  of  North  American  birds, 
published  by  the  Institution,  which  will  be  sent  to  any  one  who 
proposes  to  collect  eggs  for  its  museum. 

The  attention  of  collectors  and  correspondents  is  particularly 
invited  to  eggs  of  the  following  easily  identified  and  well-known 
birds  :  The  California  condor  or  vulture  (Cathartes  California* 
nus),  and  the  golden  or  ring-tailed  eagle  (Aquila  canadensis) ; 
the  swallow-tailed  hawk  (Nauclerus  furcatus),  the  black-shoul- 
dered hawk  (Elanus  leucurus),  and  the  Mississippi  kite  {Ictinia 
plumbea),  of  the  Southern  States ;  the  duck  hawks  (Falco 
anatum,  etc.),  and  the  speckled  partridge  hawk  (F.  candicans), 
of  the  North.  All  the  black  and  other  Rocky  Mountain  hawks ; 
all  the  owls,  especially  those  breeding  in  the  North,  as  also  the 
burrowing  owls  of  the  West ;  the  ivory-billed  woodpecker 
(Picus  principalis),  the  red-shafted  flicker  of  the  West  (Colaptes 
mexicanus),  the  Rocky  Mountain  bluebird  {Sialia  arciica)  ;  all 
the  warblers  ;  the  Bohemian  wax- wing  (AmpeUs  gamilus),  th« 
violet  green  swallow  (Hirundo  thalassina) ;  the  black  swifts  or 
swallows  of  the  Rocky  Mountains  and  the  Northwest ;  the  Rocky 
Mountain  wrens  and  nuthatches;  the  Canada,  Steller's  and 
Rocky  Mountain  jays  generally,  including  the  Pifiolero ;  the 
band-tailed  pigeon  of  the  Rocky  Mountains  and  West  (Cohtmba 
fasciata) ;  the  New  Mexican  and  Rocky  Mountain  wild  turkey 
{Meleagris  mexicana) ;  the  dusky  or  black  mountain  grouse 
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(Tetrao  obscurus);  the  spruce  partridge  (Tetrao  canadensis),  and 
all  other  grouse  and  pheasants ;  all  the  crested  quails  or  par- 
tridges of  Western  Texas  and  New  Mexico  ;  the  white  prairie  or 
whooping  crane  (Grus  americand)  ;  the  courlan,  water  hen,  or 
crying  bird  of  Florida  (Aramus  giganteus),  all  the  snipes,  sand- 
pipers, plovers,  curlews,  ducks,  geese,  swans,  gulls,  and  terns  of 
the  interior,  as  well  as  the  different  flycatchers,  sparrows,  etc! 

The  following  details  furnished  by  Dr.  Brewer,  are  believed  to 
contain  the  most  important  instructions  necessary  for  the  prepa- 
ration and  preservation  of  oological  collections  : — 

INSTRUCTIONS  FOR  COLLECTING  AND  PRESERVING. 

The  nests  of  birds  are  to  be  sought  for  in  all  localities  and  in 
various  months  of  the  year  according  to  the  latitude,  May  and 
June  being  generally  the  most  productive.  Many  of  the  rapa- 
cious birds,  however,  begin  to  lay  much  earlier  in  the  middle 
States,  even  in  February  and  March.  This  is  especially  the 
case  with  the  bald  eagle,  great-horned  owls,  etc.  Others  again 
will  be  found  breeding  in  July  and  August. 

When  a  nest  containing  eggs,  or  one  newly  constructed,  is 
discovered,  it  should  not  be  disturbed,  if  possible,  before  the 
parents  have  been  observed  hovering  around  or  near,  and  thus 
identified.  If  the  species  cannot  be  otherwise  positively  deter- 
mined, and  generally  in  any  case,  a  parent  bird  should  be  secured, 
and  either  the  whole  skin  be  prepared,  or  a  portion — as  the  head 
and  wing — preserved  for  identification.  The  bird  may  also  be 
thrown  into  alcohol,  and  thus  easily  kept. 

The  services  of  boys  and  other  persons  on  farms,  plantations, 
&c,  may  be  called  to  great  advantage  into  requisition  in  col- 
lecting eggs.  Whenever  they  have  found  a  nest,  however,  it 
should  not  be  disturbed  before  information  is  communicated  to, 
and  the  spot  visited  by  some  one  competent  to  determine  the 
species,  unless  the  parents  can  be  taken  with  the  nest.  No 
pain 8  should  be  considered  too  great  to  secure  the  certain  iden- 
tification of  each  set  of  eggs.  Horse-hair  snares  arranged 
about  a  nest  will  often  secure  the  parent  bird.  If  identification 
be  impossible,  however,  the  eggs  should  still  be  preserved,  as 
the  species  can  usually  be  approximated  to,  if  not  absolutely 
determined,  by  an  expert  oologist. 


Sometimes  by  removing  all  the  eggs  in  a  nest,  except  one  or 
two,  without  handling  those  left,  quite  a  large  number  can  be 
obtained  from  one  pair  of  birds ;  generally,  however,  the  nest 
will  be  found  abandoned  on  a  second  visit. 

The  nests  may  not  always  be  removable.  In  such  cases,  foil 
mention  of  their  position,  character,  &c,  should  be  carefully 
made.  Nests  constructed  in  bushes  or  on  trees  usually  need  but 
slight  precautions  for  their  preservation  intact.  Those  on  the 
ground  often  require  to  be  secured  against  drbpping  to  pieces 
by  a  little  judicious  wrapping,  or  tying  together,  or  even  by  a  few 
coarse  stitches  with  a  thread  and  needle. 

A  little  cotton  packed  in  the  nest  above  the  eggs  will  gene- 
rally keep  the  latter  whole  until  reaching  home,  unless  subjected 
to  a  violeut  shock.  It  will  be  safer,  however,  to  inclose  each 
one  in  an  envelop  of  cotton. 

It  is  absolutely  necessary,  in  all  cases,  to  empty  every  egg  of 
its  contents,  in  order  to  preserve  the  shell  for  cabinet  purposes ; 
and  this  should  be  done  at  the  earliest  moment  possible.  It 
is  accomplished  in  various  ways  :  the  simplest,  when  the  egg 
does  not  contain  an  embryo,  being  to  prick  a  small  aperture 
at  each  end,  on  opposite  sides,  with  a  sharp  needle  (a  three- 
cornered  one  answers  best),  or  an  egg  drill,  one  aperture  rather 
the  larger,  through  which  the  contents  are  blown  by  the  appli- 
cation of  the  mouth  at  the  other.  Delicate  eggs,  however,  when 
fresh,  can  be  best  emptied  by  suction,  a  small  quantity  at  a  time 
of  the  contents  being  drawn  into  the  mouth,  and  then  discharged. 
European  collectors  generally  make  two  apertures  near  the  ex- 
tremities, that  towards  the  blunt  end  the  larger ;  or  else  a  single 
hole  in  the  side  through  which  the  contents  are  emptied  by  the 
blowpipe  or  syringe.  This  is  much  the  better  way,  when  a 
blowpipe  can  be  procured. 

Should  there  be  an  embryo  in  the  eggt  or  should  the  contents 
have  become  thickened  by  long  standing,  it  will  be  necessary  to 
make  a  larger  aperture  in  the  side  by  cutting  out  a  circular 
piece  of  shell  carefully  with  the  needle  or  drill.  A  smaller  hole 
may  then  be  made  opposite  to  this,  at  which  to  apply  the  mouth 
in  blowing,  or  the  embryo  may  be  picked  out  through  a  single 
large  hole.  It  will  be  of  much  interest  to  preserve  all  embryos 
in  alcohol  for  further  investigation.  The  discharge  of  the 
contents  of  the  egg  is  facilitated  by  the  use  of  a  small  blow- 


pipe  or  tube,  the  smaller  end  so  fine  as  to  enter  the  smaller 
aperture.     A  stream  of  water  injected  by  the  month  through 
the  tube  into  the  aperture  will  be  fonnd  an  expeditious  method 
of  emptying  the  egg,  but  it  must  be  conducted  very  carefully. 
When  a  large  hole  is  made,  the  tube  may  be  directed  through 
it  to  the  opposite  side  of  the  eggt  and  a  current  of  water 
forced  in  this  will  soon  discharge  the  contents.     A  syringe, 
with  slender  fine  point,  will  be  found  an  exceedingly  conve- 
nient instrument,  as  a  discharge  of  water  through  the  pipe 
into  the  egg  will  empty  it  very  rapidly,  and  serve  to  wash  the 
inside  afterwards.     Great  care  must,  however,  be  exercised  not 
to  use  much  force  or  haste  in  this,  as  there  is  much  danger  of 
bursting  the  egg.     When  practicable,  the  white  membrane,  the 
edge  of  which  usually  protrudes  from  the  opening  after  the 
liquids  are  forced  out,  should  be  seized  with  a  pair  of  forceps 
and  pulled  out,  as,  if  left,  it  may  discolor  the  eggt  and  will 
always  attract  insects.     If  not  too  small,  the  egg  should  then  be 
partly  filled  with  water,  by  means  of  the  tube  or  syringe  (or  by 
laying  one  hole  against  a  saucer  of  water  and  sucking  through 
the  other),  and  carefully  rinsed  out.     After  the  water  is  again 
blown  out,  the  egg  may  be  allowed  to  dry  by  placing  the  larger 
hole  downwards  on  blotting  or  absorbent  paper  or  cloth.   When 
dry,  the  eggs  should  be  replaced  in  the  nest,  or  laid  carefully 
away,  care  being  taken  to  add  a  number  or  other  mark  showing 
the  locality,  position  of  the  nest,  whether  on  the  ground,  or  in  a 
bush  or  tree,  etc.,  date,  collector,  and  supposed  species,  as  well 
as  relationship  to  an  embryo  removed,  or  to  any  portion  of  the 
parent  preserved.     It  will  in  most  cases  be  best  to  give  exactly 
the  same  number  to  nest,  eggs,  embryo,  and  parent  belonging 
together.     This  mark  may  be  made  neatly  on  the  eggs  (best 
with  ink  and  a  quill  pen).     A  record  book  showing  what  has 
been  taken  and  preserved,  with  dates  and  explanatory  remarks, 
should  always  be  kept. 

In  making  the  apertures  in  eggs  that  have  peculiar  markings, 
care  should  be  taken  to  select  some  inconspicuous  spot  that  will 
leave  the  pattern  of  coloration  undisturbed.  Eggs  that  are 
cracked  may  be  greatly  strengthened  by  pasting  tissue  or  other 
thin  paper  along  the  line  of  injury,  or  what  is  easier,  and  in 
most  cases  even  better,  by  brushing  collodion  along  and  over 
the  cracks.    It  is  often  well  to  cover  the  punctures  or  holes  cot 
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out,  especially  if  large,  with  thin  paper  or  silk  or  goldbeaters' 
skin.  If  a  piece  be  removed,  it  can  usually  be  easily  replaced 
and  kept  in  by  pasting  thin  paper  over  it  and  the  line  of 
separation,  or  aronnd  the  latter. 

Notwithstanding  the  apparent  fragility  of  eggs,  a  very  little 
experience  will  enable  any  one  to  empty  them  of  their  contents 
with  great  ease  and  safety.  The  principal  accident  to  be  guarded 
against  is  that  of  crashing  the  egg  by  too  great  pressure  between 
the  fingers ;  these  should  be  applied  so  as  to  barely  hold  the  egg, 
and  no  more.  If  the  operation  of  emptying  be  performed  over 
a  full  basin  of  water,  the  occasional  dropping  of  the  egg  from 
the  finger  into  the  water  will  be  attended  with  no  harm. 

To  pack  eggs  for  transportation,  each  one  should  be  wrapped 
in  a  light  envelop  of  cotton  and  laid  down  in  layers  separated  by 
strata  of  cotton.  They  should  be  kept  in  rather  small  boxes  of 
wood,  or  if  pasteboard  be  used,  these  should  always  be  trans- 
mitted in  wooden  boxes,  as  the  eggs  are  thereby  less  likely  to  be 
broken  by  a  sudden  jar  or  shock.  If  the  nest  is  sent  along,  it 
may  contain  the  eggs  belonging  to  it,  each  one  wrapped  in  cot- 
ton, and  the  vacancy  of  the  nest  filled  with  the  same  or  other 
light  elastic  material.  It  will  be  well  to  pin  or  tie  up  each  nest 
in  paper  to  keep  it  secure,  and  to  prevent  entangling  of  the  ma- 
terials when  several  are  laid  together.  A  temporary  box  may 
often  be  readily  constructed  of  pasteboard,  to  contain  the  more 
delicate  or  valuable  ones. 

Whenever  practicable,  the  embryos  or  young  found  in  the  egg 
should  be  carefully  preserved  in  alcohol,  great  care  being,  of 
course,  taken  to  mark  the  specimens  properly.  The  better  plan 
will  be  to  keep  each  set  in  a  small  bottle  or  vial,  and  a  slip  of 
stiff  paper  or  parchment  placed  inside  with  the  number  or  name. 
Whenever  the  abundance  of  the  eggs  will  authorize  it,  a  large 
number  with  the  young  in  different  degrees  of  development,  even 
as  many  as  fifty  of  a  kind,  should  be  secured.  The  embryos  in 
this  case  need  not  be  removed  from  the  egg,  which  should,  how- 
ever, be  cracked  at  the  blunt  end  to  facilitate  the  entrance  of  the 
spirit.  Researches  at  present  in  progress  relating  to  the  em- 
bryology of  birds  promise  results  of  the  highest  importance  in 
reference  to  ornithological  classification. 

In  addition  to  the  nests  and  eggs  of  North  American  birds, 
skins  of  some  species  are  wanted  by  the  Smithsonian  Institution 


for  the  completion  of  its  ornithological  museum,  by  filling  up 
gaps  in  the  series  or  by  replacing  imperfect  specimens.  Among 
the  large  groups  of  birds,  to  which  attention  is  invited,  are  the 
wandering  oceanic  species  of  both  the  Atlantic  and  Pacific 
coasts,  such  as  petrels,  shearwaters,  guillemots,  Mother  Carey's 
chickens,  jagers,  gulls,  terns,  etc. ;  together  with  the  cormorants 
and  grebes,  or  divers,  in  their  full  breeding  plumage,  as  orna- 
mented with  linear  white  feathers,  crests,  ruffs,  etc. 

The  species  of  birds  most  wanted  from  particular  regions  are, 
among  others,  the  following : — 

From  Florida  and  the  Southeastern  U.  S. — The  flamingo, 
pink  curlew,  scarlet  ibis,  small  black  hawk  (Rosthramus  socio- 
bilis),  a  vulture  or  turkey  buzzard  with  white  markings,  a  blue 
neron  of  the  largest  size  with  white  crest  (Ardea  wurdemanni), 
the  large  Florida  crow,  the  small  bloe  jay,  etc. 

From  Texas  and  New  Mexico  — Any  of  the  summer  resident 
birds,  especially  those  found  on  or  near  the  Rio  Grande,  with 
their  eggs;  jays,  thrushes,  doves,  hawks,  owls,  orioles,  black- 
birds, crows,  quails  or  partridges,  the  large  white  whooping  or 
prairie  crane  (Grus  americana),  etc. 

From  the  Rocky  Mountain  Regions. — The  wild  turkey  with 
whitish  margin  to  the  feathers  of  the  rump  and  tail  (MeUagris 
mexicand) ;  all  the  different  jays,  grouse,  pheasants,  woodpeckers, 
black  swallows,  with  or  without  white  throats;  the  hawks,  espe- 
cially the  large  black  ones. 

From  the  Interior  and  Northern  Portions  of  the  Continent.— 
The  white  crane  already  mentioned,  the  small  geese,  the  large 
Canada  goose  with  white  extending  from  the  collar  down  the 
throat  (Btrnicla  leucolama),  the  larger  trumpeter  swan,  the  rosy 
gull  with  black  head  (Larus  franklinii),  and  any  other  gulls  and 
terns;  the  white  and  speckled  hawks  of  the  arctic  regions,  etc. 

FSrom  the  Pacific  Coast — The  large  California  vulture  or 
condor,  any  hawks,  geese,  terns,  thrushes,  magpies,  the  black 
oyster  catcher,  etc. 

A  pamphlet  containing  the  necessary  instructions  for  preserving 
birds  will  be  forwarded  to  any  one  desiring  it,  upon  application. 

JOSEPH  HENRY,  Secretary  S.  L 
Smithsonian  Institution,  Jan.  1, 1860. 
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APPENDIX. 


Since  the  preceding  pages  were  set  in  type  an  article  has 
been  received  from  Mr.  Alfred  Newton,  an  eminent  English 
oologist,  detailing  the  elaborate  methods  employed  by  English 
collectors  of  much  experience  in  emptying  and  preparing  eggs 
for  the  cabinet.  As  these  methods  involve  the  nse  of  more  or 
less  complicated  apparatus,  which  will  not  be  generally  procur- 
able by  the  correspondents  of  the  Institution,  the  new  instruc- 
tions are  commended  particularly  to  the  nse  of  those  who  are 
forming  cabinets  for  themselves,  and  are  willing  to  give  the  time 
and  attention  required.  All  correspondents  who  propose  to 
collect  eggs  for  the  Institution  are,  however,  requested  to  read 
carefully  Mr.  Newton's  instructions,  and  to  adopt  his  suggestions 
as  far  as  practicable. 

JOSEPH  HENRY, 

Secretary  S.  L 
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SUGGESTIONS 


FOR  FORMING 


COLLECTIONS  OF  BIRDS'  EGGS. 


BY  ALFRED  NEWTON. 


GENERAL  REMARKS. 

The  collecting  of  birds'  eggs  for  scientific  purposes  requires 
far  more  discrimination  than  the  collecting  of  specimens  in 
almost  any  other  branch  of  natural  history.  While  the  botanist, 
aud,  generally  speaking,  the  zoologist,  at  home  is  satisfied  as 
long  as  he  receives  the  specimens  in  good  condition,  with  labels 
attached  giving  a  few  concise  particulars  of  when  and  where 
they  were  obtained,  it  should  be  always  borne  in  mind  that  to 
the  oologist  such  facts,  and  even  the  specimens  themselves,  are 
of  very  slight  value  unless  accompanied  by  a  statement  of  other 
circumstances  which  will  carry  conviction  that  the  species  to 
which  the  eggs  belong  has  been  accurately  identified,  and  the 
specimens  subsequently  carefully  authenticated.  Consequently 
precision  in  the  identification  of  his  specimens  should  be  the 
principal  object  of  an  egg-collector,  to  attain  which  all  others 
must  give  way.  There  are  perhaps  few  districts  in  the  world, 
and  certainly  no  regions  of  any  extent,  whose  faunas  are  so  well 
known  that  the  most  rigid  identification  may  be  dispensed  with. 
Next  to  identifying  his  specimens,  the  most  important  duty  of 
an  egg-collector  is  to  authenticate  them  by  marking  them  in 
some  manner  and  on  some  regular  system  as  will  leave  no  doubt, 
as  long  as  they  exist,  of  their  having  been  obtained  by  him,  and 
of  the  degree  of  identification  to  which  they  were  subjected. 
Neatness  in  the  mode  of  emptying  the  shells  of  their  contents, 
and  other  similar  matters,  are  much  to  be  commended  j  they 
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render  the  specimens  more  fitted  for  the  cabinet.  But  the  main 
points  to  be  attended  to,  as  being  those  by  which  science  can 
alone  be  benefited,  are  identification  and  authentication. 


IDENTIFICATION. 

Of  course  the  most  satisfactory,  and  often  the  simplest,  way  of 
identifying  the  species  to  which  a  nest  of  eggs,  when  found,  be- 
longs, is  to  obtain  one  of  the  parents,  by  shooting,  snaring,  or 
trapping.  But  it  sometimes,  in  practice,  happens  that  this  is 
found  to  be  difficult,  from  one  cause  or  another — such  as  the 
wary  instincts  of  the  birds,  or  the  necessities  of  his  position 
compelling  the  traveller  to  lose  no  time,  or  the  scarcity  of  the 
species  making  him  unwilling  to  destroy  the  individuals.  In 
any  of  these  cases  there  is  nothing  to  be  done  but  to  make  as 
careful  an  examination  as  circumstances  will  admit  of  the  precise- 
situation  of  the  nest,  the  materials  of  which  it  is  composed  (sup- 
posing that  the  collector  cannot  bring  it  away  with  him),  and 
accurately  to  survey  the  surrounding  locality,  to  observe  by  what 
species  it  is  frequented ;  all  the  particulars  of  which  examination 
and  survey  should  be  fully  noted  down  at  the  earliest  opportunity 
possible.  Should,  however,  either  or  both  the  birds  be  killed, 
they  should  be  skinned,  or  at  least  some  characteristic  part  of 
each  preserved,1  and  duly  labelled  to  correspond  with  the  in- 
scriptions subsequently  put  on  the  eggs,  and  always  with  a 
reference  to  the  collector's  journal  or  note-book,  wherein  fuller 
details  may  be  found. 

The  oologist  is  especially  warned  not  to  be  misled  by  the  mere 
fact  of  seeing  birds  around  or  near  the  nests.  Many  of  the  crow 
family  (Corvidce)  are  great  eaters  of  eggs,  and  mistakes  are  known 
to  have  originated  from  birds  of  that  kind  being  seen  near  nests 
of  which  they  were  certainly  not  the  owners.  Others,  such  as 
the  titmice  (Paridce),  though  not  plunderers,  obtain  their  food 
by  incessantly  seeking  it  even  in  the  very  localities  where  many 

1  Birds  may  be  preserved  entire  by  simply  pouring  (through  a  small 
funnel)  a  few  drops  of  pyroligneous  acid  down  their  throats,  and  satu- 
rating the  feathers,  especially  about  the  vent,  with  the  same  fluid ;  after 
leaving  «them  to  dry  for  an  hour  or  so,  they  may  be  wrapped  in  paper 
and  packed.     (Communicated  by  Mr.  John  Hancock.) 
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species  build.  It  often  happens,  also,  that  two  different  birds 
have  their  nests  situated  very  close  to  one  another ;  and  if  thej 
be  allied  species,  the  collector  may  be  easily  deceived.  Thus,  it 
has  come  to  the  writer's  knowledge  that  the  dunlin  (Tringa 
alpina)  and  the  pnrple  sandpiper  (Tringa  maritima)  have  had 
their  nests  only  a  few  feet  apart.  At  first  a  pair  of  the  latter 
only  were  seen,  which  by  their  actions  betrayed  their  uneasiness. 
A  short  search  discovered  a  nest  with  fonr  eggs.  The  observer 
was  one  of  the  best  practical  oologists  then  living,  and  his  eye 
at  once  saw  that  it  was  not  the  nest  which  he  wanted ;  but  a  less 
experienced  man  wonld  donbtless  have  immediately  concluded 
that  he  had  found  the  eggs  of  the  rarer  species.  Indeed  it  may, 
generally  speaking,  be  said  of  most  birds,  that  whenever  they 
have  nests  of  their  own  they  are  also  acquainted  with  those  of 
their  neighbors,  which  by  their  actions  they  will  often  betray 
to  the  collector  who  may  be  patiently  watching  them.  Birds, 
again,  will  occasionally  lay  their  eggs — accidentally,  as  it  were— 
in  the  nests  of  other  species,  even  when  they  are  not  of  a  para- 
sitic nature,  as  the  Old  World  cuckoos  (Cuculu*,  Eudynamit, 
and  Oxylophus),  or  the  cow  blackbird  (Molothrtis  pecoris)]  thos 
eggs  of  the  eider  duck  (Somateria  mollissima)  have  been  fouud 
in  the  nest  of  a  gull  (Larus),  and  other  similar  cases  are  on 
record,  in  some  of  which,  from  the  species  being  nearly  allied, 
confusion  might  easily  have  arisen,  though  at  the  time  no  doubt 
may  have  occurred  in  the  collector's  mind. 

It  would  be  impossible  in  this  paper  to  treat  of  the  various 
methods  which  may  be  successfully  employed  to  obtain  the  birds 
to  whom  a  nest  belongs,  and,  in  fact,  these  methods  can  gene- 
rally be  only  learned  by  experience.  It  is  sufficient  to  indicate 
here  the  use  of  traps,  snares,  hingles,  or  bird-lime,  in  cases  where 
the  individuals  are  too  shy  to  admit  of  being  shot  by  the  gun  or 
rifle.  Much  may  often  be  gathered  by  the  collector  from  the 
practice  of  the  natives,  especially  if  they  be  savages,  or  half 
civilized.  In  like  manner  it  would  too  much  extend  these  sug- 
gestions to  give  a  detailed  account  of  the  different  ways  in  which 
the  nests  of  birds  are  to  be  found.  The  experience  of  a  single 
season  is  to  most  men  worth  a  whole  volume  that  might  be  writ- 
ten on  the  subject.  Nevertheless,  a  few  hints  are  given  further 
on,  which  might  not  occur  to  the  beginner. 
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AUTHENTICATION. 

The  most  complete  method  of  authenticating  eggs  is  that  of 
writing  in  ink  on  their  shells,  not  only  the  name  of  the  species 
to  which  each  belongs,  but  also,  as  far  as  the  space  will  admit, 
as  many  particulars  relating  to  the  amount  of  identification  to 
which  the  specimen  was  subjected,  the  locality  where,  date  when, 
and  name  of  the  person  by  whom  they  were  taken,  adding  always 
a  reference  to  the  journal  or  note-book  of  the  collector,  wherein 
f idler  details  may  be  given.  It  is  advisable  to  do  this  on  some 
regular  system,  and  the  following  method  is  suggested  as  one 
that  has  already  been  found  to  work  well  in  practice.  The  sci- 
entific names  only  to  be  used,  except  with  a  mark  of  doubt  or 
within  brackets,  when  the  specimens  have  really  been  satisfac- 
torily identified;  and  if  the  identification  has  been  made  by 
obtaining  one  or  both  of  the  parent  birds,  a  memorandum  of  the 
fact  to  be  added,  thus:  "Both  birds  snared;"  "Bird  shot;"  or, 
in  smaller  space,  "Bd.  st."  If  the  identification  has  been  effected 
only  by  obtaining  a  good  view  of  the  birds,  the  fact  should  be 
stated  thus :  "Bird  well  seen,"  "  Bird  seen,"  or  "Bd.  sn.,"  as  the 
case  may  be.  For  eggs  not  taken  by  the  collector  himself,  but 
brought  in  by  natives,  or  persons  not  having  a  scientific  know- 
ledge of  ornithology,  the  local  name  or  the  name  applied  by  the 
finder  should  only  be  used,  unless  indeed  it  requires  interpreta- 
tion, when  the  scientific  name  may  be  added,  but  ahcays  within 
brackets,  thus:  "Tooglee-aiah  (Squatarola  helvetica)]19  the  ne- 
cessary particulars  relating  to  the  capture  and  identification 
being  added.  Eggs  found  by  the  collector,  and  not  identified 
by  him,  but  the  origin  of  which  he  has  reason  to  think  he  knows, 
may  be  inscribed  with  the  common  English  name  of  the  species 
to  which  he  refers  them ;  or  if  it  has  no  such  appellation,  then 
the  scientific  name  may  be  used,  but  in  that  case  always  with  a 
note  of  interrogation  (?)  after  it,  or  else  the  words  "Not  identi- 
fied." If  the  collector  prefers  it,  many  of  these  particulars  may 
be  inscribed  symbolically  or  in  short-hand,  but  never  unless  the 
system  used  has  previously  been  agreed  upon  with  persons  at 
home,  and  it  be  known  that  they  have  a  key  to  it.  Each  speci- 
men should  bear  an  inscription ;  those  from  the  same  nest  may 
be  inscribed  identically;  but  different  nests,  especially  of  the 
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same  or  nearly  allied  species,  should  never  be  so  marked  that 
confusion  can  possibly  arise.  It  is  desirable  to  mark  temporarily 
with  a  pencil  each  egg  as  it  is  obtained ;  bat  the  permanent 
inscription,  which  should  always  be  in  ink,  should  be  deferred 
until  after  the  egg  has  been  emptied.  The  number  terminating 
the  inscription  in  all  cases  referring  to  the  page  of  the  collector's 
note-book,  wherein  full  details  will  be  found,  and  the  words  or 
letters  preceding  the  number  serving  to  distinguish  between  dif- 
ferent collectors,  no  two  of  whom  ought  to  employ  the  same. 
(The  initial  letter  of  the  collector's  name,  prefixed  to  the  num- 
ber, will  often  be  sufficient.) 

PREPARATION  OF  SPECIMENS. 

Eggs  are  emptied,  with  the  least  amount  of  trouble,  at  one 
hole,  which  should  be  drilled  in  the  side  with  such  an  instrument 
as  shown  in  the  sketches  (Jigs.  1,  2,  and  3).1  The  hole  should, 
of  course,  be  proportioned  to  the  size  of  the  eggt  and  the  amount 
of  incubation  it  has  undergone.  Eggs  that  are  hard  sat  upon 
are  more  easily  blown  by  being  kept  a  few  days,  but  the  opera- 
tion must  not  be  deferred  too  long,  or  they  are  apt  to  burst 
violently  immediately  on  being  punctured,  though  this  may  be 
avoided  by  holding  them  under  water  while  the  first  incision  is 
made.  The  bole  being  drilled,  the  lining  membrane  should  be 
cleared  away  from  the  orifice  with  a  penknife  (Jig.  14),  by  which 
means  not  only  is  the  removal  of  the  contents,  but  also  the  sub- 
sequent cleansing  of  the  specimen,  facilitated.  The  small  end  of 
a  blowpipe  (Jigs.  4  and  5)  should  then  be  introduced,  while  the 
other  extremity  is  applied  to  the  mouth,  and  blown  through,  at 
first  very  gently.  If  the  embryo  is  found  to  be  moderately  de- 
veloped, a  stream  of  water  should  be  introduced  by  means  of  a 
syringe  (Jig.  7),  and  the  egg  then  gently  shaken,  after  which  the 
blowpipe  may  be  again  resorted  to,  until  by  the  ultimate  use  of 
both  instruments,  aided  by  scissors  (Jig*.  8  and  9),  hooks  (Jigs. 
10,  11,  and  12),  knives  (Jigs.  13,  14,  and  15),  and  forceps  (Jig. 

1  The  great  object  to  be  attained  is  the  formation  of  a  circular  hole 
with  smooth  edges.  Collectors  not  having  such  a  drill  as  is  hero  recom- 
mended, will  find  a  common  nail  or  a  three-cornered  needle  a  useful 
substitute,  but  they  most  be  used  with  extreme  care. 
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16),  the  contents  are  completely  emptied.  After  this  the  egg 
should  be  filled  with  water  from  the  syringe,  gently  shaken,  and 
blown  out,  which  process  is  to  be  repeated  nntil  its  interior  is 
completely  cleansed,  when  it  should  be  laid  upon  a  pad  of  blot- 
ting-paper or  fine  cloth,  with  the  hole  downwards,  its  position 
on  the  pad  or  cloth  being  occasionally  changed,  nntil  it  is  per- 
fectly dry.  During  this  time  it  should  be  kept  as  much  as  pos- 
sible from  the  light,  especially  from  the  sunshine,  as  the  colors 
are  then  more  liable  to  fade  than  at  any  subsequent  time.  In 
the  case  of  very  small  eggs,  when  fresh,  the  contents  may  be 
sucked  out  by  means  of  a  bulbed  tube  (Jig.  6),  and  the  interior 
afterwards  rinsed  out  as  before.  It  is  always  advisable,  as  far 
as  possible,  to  avoid  wetting  the  outside  of  the  shell,  as  the 
action  of  water  is  apt  to  remove  the  "bloom,"  affect  the  color, 
and  in  some  cases  alter  the  crystallization  of  the  shell.  Conse- 
quently dirt  stains  or  dung  spots  should  never  be  removed. 
While  emptying  the  contents,  it  is  as  well  to  hold  the  egg  over 
a  basin  of  water,  to  avoid  breakage  in  case  of  its  slipping  from 
the  fingers.  Eggs  that  are  very  hard  sat  upon,  of  whatever  size 
they  be,  should  be  treated  in  the  manner  detailed  in  the  accom- 
panying "  Description  of  Egg-blowing  Instruments,"  under  the 
head  of  "Jig.  17,"  which  is  a  method  superior  to  any  dther  known 
at  present  to  the  writer  for  preventing  injury  arising  to  them. 
Should  the  yelk  of  the  egg  be  dried  up,  a  small  portion  of  car- 
lonate  oj  soda  may  be  introduced  (but  with  great  care  that  it 
does  not  touch  the  outer  surface  of  the  shell,  in  which  case  the 
color  is  likely  to  be  affected),  and  then  the  egg  filled  with  water 
from  the  syringe,  and  left  to  stand  a  few  hours  with  the  hole 
uppermost*  after  which  the  contents  are  found  to  be  soluble,  and 
are  easily  removed  by  the  blowpipe,  assisted  by  one  of  the  hooks. 
It  is  almost  unnecessary  to  add,  except  for  the  benefit  of  begin- 
ners, that  the  manipulation  of  the  different  instruments  requires 
extreme  caution,  but  a  few  trials  will  give  the  collector  the 
practice  necessary  for  success.  Those  who  may  still  prefer  to 
blow  eggs  by  means  of  two  holes  are  particularly  requested  not 
to  make  them  at  the  ends  ojthe  eggs,  nor  at  opposite  sides,  but  on  the 
same  side.  (Jig.  18.)  In  this  case  the  hole  nearest  the  smaller  end 
of  the  egg  should  be  the  smallest,  and  the  contents  blown  out  at 
the  other.  If  the  holes  are  made  at  the  ends  of  the  eggs,  it  not 
only  very  much  injures  their  appearance  as  cabinet  specimens, 
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bat  also  prevents  their  exact  dimensions  from  being  ascertained 
accurately ;  and  if  they  are  made  at  opposite  sides,  the  extent  of 
the  "show  surface"  is  thereby  lessened.  Eggs  should  never  be 
written  on  until  the  shells  are  perfectly  dry,  or  the  ink  will  be 
found  to  run,  and  the  inscription  will  be  rendered  illegible.  Eggs 
with  chalky  shells,  such  as  those  of  the  anis  (Crotophapa),  gannets 
and  cormorants  (Pelecanida),  and  others,  may  be  conveniently 
marked  by  incising  with  a  pin  or  the  point  of  an  egg-drill,  so 
also  those  of  the  ptarmigans  (Lagopus),  care  being  taken  in  this 
case  to  select  the  dark-colored  patches  to  write  upon.  The 
inscriptions  should  always  be  placed  on  the  same  side  as  the  hole 
or  holes,  and  confined  within  the  smallest  limits  possible.  For 
drilling  the  hole  or  holes  the  side  presenting  the  least  character- 
istic markings  should  be  selected. 

CONCLUDING  OBSERVATIONS. 

The  best  allies  of  the  collector  are  the  residents  in  the  country, 
whether  aboriginal  or  settlers,  and  with  them  he  should  always 
endeavor  to  cultivate  a  close  intimacy,  which  may  be  assisted  by 
the  offer  of  small  rewards  for  the  discovery  of  nests  or  eggs. 
He  should,Jiowever,  always  insist  upon  any  nests  found  being 
shown  to  him  in  situ,  and  the  gratuities  paid  should  be  propor- 
tioned to  his  success  in  identifying  the  species  to  which  they 
belong.  He  should  steadily  refuse  any  but  the  most  trifling 
remuneration  for  nests  or  eggs  taken  and  brought  to  him.  As 
a  rule,  the  eggs  of  the  different  species  of  plovers  and  sandpipers 
(Charadriadce  and  Scolopacidce)  are  those  most  wanted  by  oolo- 
gists  of  all  countries.  These  birds  mostly  breed  in  high  northern 
latitudes,  but  they  often  choose  elevated  spots  for  nesting  in 
more  southern  parallels.  Their  nests  are  nearly  always  difficult 
to  find,  even  when  the  birds  are  discovered.  Their  habit  is,  if 
the  ground  be  at  all  rough  with  herbage,  to  run  off  the  nest  for 
some  distance  before  taking  wing,  as  the  observer  approaches; 
if  the  ground  be  bare,  they  will  try  to  escape  observation  by 
squatting  closely  until  they  are  almost  trodden  upon.  The  best 
method  of  finding  them,  and  indeed  the  nests  of  some  other  spe- 
cies, is  for  the  collector  to  conceal  himself  near  the  place  where 
he  has  reason  to  believe  the  eggs  are,  and  to  endeavor  to  watch 
the  bird  as  she  returns  to  her  nest — using  a  telescope,  if  neces- 
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sary;  but  should  this  fail,  after  giving  her  time  to  settle  herself 
upon  it,  to  fire  off  a  gun  suddenly,  or  spring  up  and  shout,  when 
the  bird,  in  her  surprise,  will  often  at  once  take  wing  from  the 
nest,  or  at  least  without  running  many  yards.  To  reach  the 
nests  of  rock-building  birds,  a  man  or  boy  can  be  lowered  by  a 
rope  from  the  top,  when  it  is  accessible.  The  rope  should  always 
be  tied  under  the  arms  of  the  person  lowered,  as  substances, 
detached  from  above  by  the  friction  of  the  rope,  may,  by  fall- 
ing on  him,  stun  him  for  a  moment,  and  cause  him  to  lose  his 
hold.  But  in  all  places  and  at  all  times  an  egg-collector  should 
recollect  that  identification  and  authentication  are  his  main 
objects,  to  attain  which  no  trouble  is  too  laborious,  no  care  too 
great. 

DESCRIPTION  OF  EGG-BLOWING  IMPLEMENTS. 

Figs.  1,  2,  and  3,  represent  " drills"  for  making  neat  and  cir- 
cular holes  in  the  shell.     These  drills  should  be  made  of  the  best 
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Flgt.  1,  2,  3,  natural  size.    Figures  7a,  7b,  enlarged 


steel  that  can  be  procured,  and  of  different  sizes.     Fig,  1  is 
meant  for  the  smallest  eggs,  even  humming  bird's,  up  to  those 
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Bay  of  a  robin  {Tardus  mxgratoriut).  The  grooves  forming  the 
drilled  surface  should  be  cat  with  a  chisel.  Fig,  2  will  suit  the 
generality  of  eggs,  excepting  those  of  very  large  birds  and  of 
sea  fowl,  which  usually  lay  eggs  with  a  strong  bnt  soft  shell. 
The  grooves  may  be  cut  either  with  a  chisel  or  *\JU*,  but  if  with 
the  latter,  greater  care  will  be  requisite  in  its  use.  Fig.  3  is 
intended  for  the  largest  eggB,  and  even  some  of  the  smaller  ones 
which  have  a  chalky  shell,  such  as  Orotophaga.  The  grooves 
are  cut  with  a  fie.  la  the  man  □  fact  a  re  of  all  these  drills  the 
greatest  care  is  necessary  that  the  grooves  should  Me  parallel  to 
one  another,  and  that  their  edges  should  be  smooth.  The  smaller 
the  drill,  the  more  acute  should  be  the  angle  it  forms  at  tbe 
point.  Tbe  drills  may  be  fitted  with  handles  or  not  according 
to  fancy.  Those  with  handles  are  less  likely  than  the  others  to 
cramp  the  fingers  of  the  performer,  an  inconvenience  which  often 
causes  breakages. 

N.  B.  A  separate  sketch  is  given  with  the  enlarged  views  of 
tbe  end  of  a  drill,  in  order  to  show  more  plainly  the  manner  in 
which  tbe  grooves  should  be  cat. 

Figs.  4  and  6  represent  blowpipes,  for  emptying  eggs.     They 
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are  best  made  of  metal,  and  for  this  purpose  nickel  (or  Ger- 
man silver)  is  preferable,  as  being  less  liable  to  rust  A  col- 
lector should  have  two  sizes,  as  a  large  size  is  not  convenient 
for  small  eggs,  and  a  small  one  causes  loss  of  time  in  blowing 
large  eggs.  They  should  be  made  as  light  as  possible,  or  thej 
may  slip  from  the  mouth  and  break  the  egg  being  operated  on. 
The  chief  point  to  be  attended  to  in  their  construction,  is  that 
the  lower  orifice  should  be  as  large  as  the  size  of  the  pipe  per- 
mits. It  is  of  course  necessary  that  they  should  be  perfectly 
smooth  outside,  towards  the  lower  end.  They  may  be  straight, 
although  the  curve  is  preferable. 

Fig.  6  represents  a  tube  for  emptying  small  eggs  by  suction. 
The  bulb  is  to  receive  the  contents  of  the  egg  and  prevent  them 
from  reaching  the  mouth  of  the  operator  and  thus  causing 
nausea.  This  instrument  is  best  made  of  thin  glass,  as  thereby 
it  can  be  easily  kept  clean.  The  same  remark  applies  to  this  as 
to  the  last,  with  respect  to  the  size  of  the  lower  orifice. 

N.  B.  A  piece  of  thin  wire  {fig.  6*),  long  enough  to  pass 
entirely  through  the  tubes,  should  be  always  kept  at  hand  by 
the  operator,  to  remove  obstructions  which  are  likely  to  occur 
from  small  pieces  of  the  embryo,  or  half-dried  yelk,  being  acci- 
dentally drawn  into  the  tubes  or  blowpipes. 

Fig.  7  represents  a  syringe,  which  will  be  found  useful  in 
rinsing  out  the  inside  of  an  egg.  It  may  be  made  of  any  metal, 
though  the  pewter  ones  are  apt,  from  their  weight,  to  be  clumsy. 
Nickel  is  recommended,  as  for  the  common  blowpipes.  The 
lower  orifice  should  be  as  large  as  possible.  The  ring  at  the 
top  should  be  large  enough  for  the  insertion  of  the  operator's 
right  thumb — as  it  must  be  remembered  that  he  has  to  work  it 
with  one  hand.  The  nozzle,  as  shown  in  the  figure,  is  rather 
too  tapering.  It  should  be  smaller  in  proportion  at  the  upper 
end. 

Figs.  8  and  9  represent  scissors  of  shapes  likely  to  be  found 
very  useful.  Fig.  8  for  cutting  through  the  bones  of  the  embryo 
before  it  it  extracted,  and  fig.  9,  for  cutting  off  portions  of  it, 
while  it  is  being  extracted  by  one  of  the  hooks  represented  in — 

Figs.  10,  11,  and  12,  which  should  vary  in  size  from  that  of 
an  ordinary  pin  to  that  of  stout  wire.  The  length  of  their 
straight  portions  should  be  rather  more  than  the  diameter  of  the 
egg  they  are  used  on. 


Fig.  13  represents  a  knife  with  a  crooked  blade,  somewhat  like 
a  bill-hook,  and  may  be  useful  in  catting  np  the  embryo  prior  to 
extraction. 

Figs.  14  and  15  represent  a  penknife  and  scalpel  with  elon- 
gated blades,  or  shafts,  to  admit  of  their  being  introduced  into 
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the  egg  to  cnt  np  the  embryo.  Fig.  14  is  also,  perhaps,  the  beet 
instrument  with  which  to  remove  the  lining  membrane  from  the 
hole.  This  is  done  by  inserting  the  blade  perpendicularly  and 
slightly  scraping  the  edge  of  the  hole,  as  soon  as  it  is  drilled. 

Fig.  16  represents  a  forceps  for  extracting  the  pieces  of  the 
embryo  when  cnt  np.  The  spring  should  not  be  too  lively,  as 
its  Resiliency  may  occasion  breakage.  The  grasping  surfaces 
should  be  roughed  to  prevent  the  pieces  slipping. 
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Fig.  17  shows  a  piece  of  paper,  a  number  of  which  when 
gummed  on  to  an  egg,  one  over  the  other,  and  left  to  dry, 
strengthen  the  shell  in  such  a  manner  that  the  instruments  above 
described  can  be  introduced  through  the  aperture  in  the  middle 
and  worked  to  the  best  advantage,  and  thus  a  fully  formed  em- 
bryo may  be  cut  up,  and  the  pieces  extracted  through  a  very 
moderately  sized  hole ;  the  number  of  thicknesses  required  de- 
pends of  course  greatly  upon  the  size  of  the  egg,  the  length  of 
time  it  has  been  incubated,  and  the  stoutness  of  the  shell  and  the 
paper.     Five  or  six  is  the  least  number  that  it  is  safe  to  use. 

Pig.  17.  F'g  18. 


Natural  size. 


Each  piece  should  be  left  to  dry  before  the  next  is  gammed  on. 
The  slits  in  the  margin  cause  them  to  set  pretty  smoothly,  which 
will  be  found  very  desirable;  the  aperture  in  the  middle  of  each 
may  be  cut  out  first,  or  the  whole  series  of  layers  may  be  drilled 
through  when  the  hole  is  made  in  the  egg.  Fpr  convenience 
sake  the  papers  may  be  prepared  already  gummed,  and  moist- 
ened when  put  on  (in  the  same  way  that  adhesive  postage  labels 
are  used).  Doubtless,  patches  of  linen  or  cotton  cloth  would 
answer  equally  well.  When  the  operation  is  over,  a  slight  ap- 
plication of  water  (especially  if  warm),  through  the  syringe,  will 
loosen  them  so  that  they  can  be  easily  removed,  and  they  can  be 
separated  from  one  another  and  dried  to  serve  another  time. 
The  size  represented  in  the  sketch,  is  that  suitable  for  an  egg  of 
moderate  dimension,  such  as  that  of  a  common  fowl. 

Observation's  — The  most  effectual  way  of  adopting  this  method 
of  emptying  eggs,  is  by  using  very  many  layers  of  thin  paper  and 
plenty  of  thick  gum,  but  this  is  of  course  the  most  tedious. 
Nevertheless,  it  is  qnite  worth  the  trouble  in  the  case  of  really 
rare  specimens,  and  they  will  be  none  the  worse  for  operating 
upon  from  the  delay  of  a  few  days,  caused  by  waiting  for  Jhe 
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gum  to  dry  and  harden.  The  naturalist  to  whom  this  method 
first  occurred,  has  fonnd  it  answer  remarkably  well  in  every  case 
that  it  has  been  used,  from  the  egg  of  an  eagle  to  that  of  a  ham- 
ming bird,  and  among  English  oologists  it  has  been  generally 
adopted. 
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SMITHSONIAN  MISCELLANEOUS  COLLECTIONS. 


CIRCULAR 


IN  BXFBBXNCE  TO  THX 


HISTORY  OF  NORTH  AMERICAN  GRASSHOPPERS. 


The  Smithsonian  Institution,  being  desirous  of  obtaining  ac- 
curate information  respecting  the  Grasshopper1  tribes  of  North 
America,  calls  the  attention  of  its  friends  and  correspondents  to 
a  number  of  queries  relative  to  this  subject,  drawn  up  by  Mr. 
P.  R.  Uhler. 

It  is  well  known  that  these  insects  destroy  immense  quantities 
of  the  products  of  the  fields;  while  there  is  scarcely  a  plant  that 
is  not  at  times  subjected  to  their  ravages. 

With  these  facts  iu  view,  and  in  consideration  of  the  want  of 
material  to  complete  their  history,  the  Institution  respectfully 
requests  attention  to  the  subjoined  questions.  Answers  may  be 
returned  by  reference  merely  to  the  numbers. 

Should  there  be  several  species  of  grasshoppers  committing 
their  depredations  in  any  one  locality,  the  queries  should  be 
answered  separately  for  each. 

In  all  cases,  whenever  practicable,  full  series  of  each  species 
observed  should  be  collected  and  preserved  in  a  bottle  or  vial 
filled  with  alcohol,  or  strong  spirit  of  some  kind.  If  this  cannot 
be  obtained,  the  grasshoppers  may  be  dried.  Care  shoild  be 
taken  to  indicate  the  locality,  date,  and  collector  of  each  series. 
These  may  be  transmitted  to  the  Institution  by  any  convenient 
opportunity.  The  answers  to  the  queries  may  be  sent  to  the 
Institution,  either  direct  or  under  cover  to  the  U.  S.  Commis- 
sioner of  Patents. 

1  The  grasshoppers  of  North  America  correspond  to  the  locusts  of  the 
old  world,  which  commit  such  ravages  in  Asia  and  Africa.  The  term 
locust  is  applied  in  America  to  a  widely  different  insect,  not  here  under 
consideration. 
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1.  When  does  the  Grasshopper  lay  its  eggs? 

2.  How  does  it  lay  its  eggs  ?    With  the  ovipositor  projected 

at  the  time  into  the  ground,  or  into  a  hole  dug  before- 
hand? 

3.  At  what  depth  does  the  female  deposit  her  eggs? 

4.  What  kind  of  soil  does  she  prefer  for  this  purpose  ? 

5.  What  localities,  whether  near  streams,  on  hill-sides,  in  pits, 

or  in  cavities? 

6.  How  often  does  she  lay  her  eggs  ? 

7.  How  long  does  she  live  after  laying  them  ? 

8.  Does  she  lay  them  singly  or  in  clusters  ? 

9.  Does  she  sometimes  lay  them  singly,  and  at  other  times  in 

clusters  ? 

10.  What  do  the  eggs  resemble  ? 

11.  What  is  their  size ?  shape?  color?  markings? 

1 2.  How  much  time  is  occupied  in  laying  the  eggs  ? 

1 3.  What  changes  take  place  in  the  egg  before  it  is  hatched  ? 

14.  How  long  does  the  egg  remain  before  it  is  hatched? 

15.  What  state  of  the  atmosphere  is  most  favorable  for  its 

development  ? 

1 6.  How  does  the  young  escape  from  the  egg  ? 

17.  What  is  its  appearance  ?  marking  ?  size  ? 

18.  What  places  and  food  does  it  prefer  ? 

1 9.  Is  it  capable  of  producing  noise,  and  how  ? 

20.  What  is  its  general  manner  of  life  ? 

21.  Does  it  exhibit  any  peculiar  actions? 

22.  Is  it  ever  pugnacious,  or  destructive  of  its  own  or  other 

kind  of  insects  ? 

23.  When  does  its  first  change  of  skin  occur  ? 

24.  What  peculiarities  does  it  then  exhibit  ? 

25.  How  long  a  time  is  occupied  in  changing  the  skin  ? 


26.  How  many  changes  of  the  skin  occur  ? 

27.  What  are  its  peculiarities  after  each  change  ? 

28.  What  length  of  time  between  each  change  ? 

29.  How  long  after  its  exclusion  from  the  egg  does  its  last 

moult  occur? 

30.  What  is  the  appearance  of  the  pupa? 

31.  Docs  it  change  its  skin  ? 

32.  When  and  how  often  does  it  moult? 

33.  Does  it  ever  feed  while  moulting  ? 

34.  Does  it  change  its  food  after  moulting  ? 

35.  What  changes  take  place  in  its  habits  or  manners  ? 

36.  What  remarkable  appearance  does  it  ever  present  ? 

37.  When  does  it  become  full  winged  ? 

38.  Does  it  ever  moult  after  becoming  full  winged  ? 

39.  What  changes  in  habits  or  manners  then  occur? 

40.  What  comparative  difference  is  there  in  the  sizes  of  the 

sexes  ? 

41.  When  does  the  male  unite,  sexually,  with  the  female? 

42.  What  is  the  length  of  time  required  for  the  act? 

43.  What  peculiarities  are  observed  at  this  time? 

44.  How  much  time  elapses  between  this  act  and  the  laying 

of  the  eggs  ? 

45.  How  long  does  the  male  live  after  the  act  ? 

46.  How  long  does  the  female  live  after  laying  the  eggs? 

47.  Does  the  female  ever  make  a  noise,  and  how  ? 

48.  How  does  the  male  produce  his  note  ? 

49.  At  what  times  is  he  most  noisy  ? 

50.  What  variations  of  instinct  have  been  remarked  in  either 

sex? 

51.  What  condition  of  the  atmosphere  seems  most  favorable 

for  their  increase  ? 


52.  What  other  physical  conditions  favor  them  ? 

53.  What  physical  conditions  are  most  unfavorable  tc  them  ? 

54.  What  physical  or  other  conditions  cause  them  to  migrate? 

55.  How  far  has  their  migratory  flight  been  known  to  extend? 

56.  What  times  do  they  prefer  for  migrating  ? 

57.  What  vegetable  or  other  substances  are  repngnant  to 

them  and  what  do  they  prefer? 

58.  Do  odors  of  any  kind  affect  them  in  any  particular  way  ? 

59.  Through  how  extended  a  district  have  their  ravages  been 

noticed  ? 

60.  What  remedies  have  been  used  to  prevent  their  ravages  ? 

61.  How  far  has  each  remedy  been  successful  ? 

A  very  small  amount  of  time  appropriated  to  observing  these 
insects  may  bring  about  results  of  the  most  weighty  importance. 
It  is  useless  to  attempt  to  prevent  the  destruction  occasioned  by 
any  species  of  insect  until  a  sufficient  acquaintance  with  its  eco- 
nomy is  effected,  and  it  is  matter  of  much  regret  that,  generally, 
so  little  is  known  respecting  the  insects  of  this  country ;  a  little 
exertion,  well  directed,  will  do  much  in  obtaining  correct 
information  respecting  them,  and  millions  of  dollars'  worth  of 
property  be  saved  to  the  agriculturist  every  year. 

Hoping  that  the  zeal  which  has  been  so  often  displayed  by  the 
coadjutors  of  the  Institution,  in  other  departments  of  science, 
may  be  awakened  in  behalf  of  the  important  subject  here  pre- 
sented, it  makes  this  appeal,  feeling  assured  that  the  assistance 
so  much  needed  will  be  freely  afforded. 

JOSEPH  HENRY, 
Secretary  of  the  Smithsonian  Institution. 

Smithsonian  Institution,  January  1,  I860. 


SMITHSONIAN  MISCELI ANEOUS  COLLECTIONS. 


CIRCULAR 


Ql  BKFBBB5CB  TO  OOLLECTIHO 


NORTH  AMERICAN  SHELLS. 


The  Smithsonian  Institution  contemplates  the  preparation  of 
a  series  of  Reports  upon  the  Shells  of  North  America,  with  par- 
ticular reference  to  their  geographical  distribution;  and  takes 
this  occasion  to  invite  the  cooperation  of  its  correspondents  aud 
the  friends  of  science  generally,  in  collecting  materials  for  this 
purpose,  as  well  as  in  completing  the  conch o logical  department 
of  its  museum  and  furnishing  materials  for  its  home  and  foreign 
exchanges.  Due  acknowledgment  will  be  made  for  any  such 
assistance,  and  a  copy  of  the  Reports  presented  to  contributors, 
as  well  as  a  labelled  series  of  their  specimens  returned,  if  desired. 

The  Institution  is  desirous  to  receive  even  the  commonest 
shells,  and  in  large  numbers,  for  the  purposes  of  exchange. 

Any  collections  of  shells  or  other  objects  of  Natural  History 
may  be  sent  to  the  care  of  the  Adams  Express  Company  in  the 
eastern  part  of  the  continent,  and  on  the  west  coast  to  the  care 
of  Forbes  &  Babcock,  San  Francisco,  Cal.,  by  whom  they  will  be 
forwarded  to  the  Institution. 

The  following  instructions  based  upon  the  experience  of 
several  practised  collectors,  have  been  presented  to  the  Smith- 
sonian Institution  as  containing  the  information  necessary  to 
attain  the  object  in  view. 

JOSEPH  HENRY,  Secretary  S.  I. 
Smithsonian  Institution,  Jan.  1st,  1860. 
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SPECIAL  INSTRUCTIONS. 

The  shells  raost  wanted  for  the  purposes  in  view  are,  in  the 
first  place,  all  the  species  of  the  western  portion  of  the  continent, 
the  land  and  freshwater,  and  especially  the  marine  shells  of  the 
Pacific;  next  the  marine  shells  of  the  eastern  coast,  and  of  the 
Gulf  of  Mexico,  including  the  West  India  Islands ;  next  the 
land  and  freshwater  univalves  generally,  with  the  Cycladida; 
and  lastly,  as  best  known,  the  Unionidce  or  Mussels,  especially 
those  of  the  regions  west  of  the  Mississippi,  and  the  southern 
Atlantic  and  Gulf  States. 

Wherever  practicable,  a  full  series  of  the  shells  of  each  local- 
ity, with  their  animals  enclosed,  should  be  preserved  in  alcohol; 
in  the  case  of  the  smaller  species,  it  will  be  well  to  throw  in 
spirit  all  that  can  be  collected,  as  much  trouble  in  cleaning  will 
thereby  be  saved.  Shells  with  their  animals  are  of  much  more 
value  for  scientific  investigations  than  those  without  them,  and 
should  be  carefully  sought  after.  Dead  shells,  however,  or  those 
picked  up  on  the  beach  or  elsewhere,  without  any  animal  attached 
or  included,  should  also  be  collected  in  large  numbers,  even  when 
the  same  kinds  are  preserved  in  alcohol,  as  showing  forms  or 
variations  not  seen  in  the  other  series,  or  as  increasing  the  aggre- 
gate of  material  for  the  investigation  of  the  species. 

As  a  general  rule,  the  alcohol  used  should  not  be  very  strong— 
about  fourth  proof  is  the  best  The  shells,  especially  the  dimi- 
nutive ones,  should  be  kept  in  small  lots,  and  not  mixed  with 
vertebrates  or  crustaceans  (which  require  stronger  spirit),  if  it  can 
be  avoided.  Small  bottles,  jars,  or  tin  cans  may  be  employed 
for  the  purpose.  Shells  without  their  animals  should  be  pre- 
served dry,  and  not  thrown  into  spirit. 

In  packing  shells  for  transportation,  care  should  be  taken  to 
have  the  bottle  or  box  in  which  they  are  contained  perfectly  full, 
to  prevent  friction  during  transportation.  The  larger  ones  should 
be  wrapped  separately  in  paper. 

When  it  is  inconvenient  to  transport  shells  containing  their 
animals  in  alcohol,  after  having  been  immersed  in  this  fluid,  they 
may  be  taken  out  and  the  animals  allowed  to  dry  up.  They  can 
at  any  time  be  relaxed  again  for  examination  by  soaking  in  a 
solution  of  strong  potassa — although  it  is  best  to  keep  them  in 


8 

the  spirit  whenever  practicable;  for  this  purpose  a  strong  spirit 
shonld  be  diluted,  else  the  animal  is  hardened  and  the  shell 
damaged. 

The  animal  may  be  best  killed  and  removed  from  the  shell  by 
immersing  in  boiling  water,  and  allowing  it  gradually  to  cool. 
This  will  loosen  its  muscular  attachments,  when  it  can  be  readily 
extracted,  in  most  cases  whole. 

It  is  perhaps  unnecessary  to  say  that  the  value  of  shells  in 
reference  to  indications  of  geographical  distribution,  will'depend 
entirely  upon  the  accuracy  of  their  labels  of  station  and  locality. 
The  greatest  care  should  always  be  taken  to  mark  down  the 
locality  at  the  time  of  collecting,  if  on  a  journey,  and  to  verify 
as  far  as  possible  all  statements  in  respect  to  this  point  relating 
to  specimens  obtained  from  others.  Specimens  received  from 
other  sources  should  always  be  packed  and  labelled  separately 
from  those  obtained  by  the  collector. 

The  west  coast  abounds  in  Limpets.  These  are  found  adher- 
ing to  rocks  at  low  water.  Some  are  only  seen  at  the  ebb  of 
spring  tides ;  others  live  adhering  to  the  fronds  and  stems  of 
kelp,  some  being  extremely  small.  The  animals  of  all  these 
should  be  preserved ;  and,  as  they  drop  out  of  the  shells  in  spi- 
rit, each  kind  should  be  tied  up  separately.  There  are  several 
slipper  limpets  (Crepidulidce)  and  key-hole  limpets  (Fissurellida) 
to  which  attention  is  requested.  They  generally  live  attached'to 
other  shells.  There  is  a  very  large  species  in  which  the  shell  is 
almost  hidden  (Lucapina  crenulata),  which  should  be  always 
preserved  in  spirit  The  Cldton  tribe  (woodlouse  shells)  deserve 
special  attention.  As  they  are  apt  to  roll  up  into  a  ball,  they 
should  be  tied  flat  to  a  strip  of  wood  on  being  taken  off  the  rock, 
and  then  immersed  in  spirit.  A  large  species,  in  which  the 
shelly  plates  are  quite  hidden,  and  the  animal  looks  like  a  lea- 
thery lump,  should  be  specially  sought  after.  The  animals  of  the 
great  Ear  Shells  (Haliotis)  should  also  be  preserved  in  spirits. 
Of  these  and  of  the  Limpets,  and  indeed  of  all  shells,  it  is  very 
desirable  to  collect  individuals  of  all  ages,  especially  of  the 
youngest.  If  they  be  found  in  spawning  season,  the  eggs  should 
be  preserved  in  spirit. 

Special  attention  should  be  given  to  the  Top  Shells  (Trochida) 
which,  with  all  other  univalve  shells,  should  be  carefully  preserved 
with  their  opercula,  or  horny  (sometimes  shelly)  lid  on  the  mouth. 


After  a  storm,  the  kelp  and  shore  should  be  carefully  searched 
for  these  and  other  shells. 

The  rocks"  and  hardened  mod  banks  should  be  searched  for 
bivalves,  which  bore  in  them,  and  mast  be  extracted  by  the  ham- 
mer. They  should  be  preserved  in  spirit.  Some  kinds  make  a 
cup  or  shelly  tube  outside  the  shell,  which  should  be  preserved. 
Most  of  the  bivalves  are  found  in  the  sand  or  sandy  mud,  and 
should  be  dug  for  where  a  little  rising,  or  holes  are  seen.  Salt 
marshes  are  particularly  productive. 

Most  of  the  kinds  can  only  be  obtained  alive  by  dredging,1 
especially  on  a  bottom  of  sandy  mud  or  gravel.  But  several 
rare  deep-water  species  can  be  obtained  by  examining  the  con- 
tents of  fishes'  stomachs  and  intestines,  where  they  are  often 
found  in  quantities  uninjured. 

Some  of  the  most  interesting  shells  are  extremely  small.  They 
may  be  picked  off  from  the  kelp  or  crevices  of  rocks  at  low 
water;  and  if  there  be  sand,  mud,  or  small  gravel,  especially  from 
deep  water,  which  contains  small  and  broken  shells,  the  larger 
shells  may  be  packed  up  in  it  with  advantage,  after  passing  it 
through  a  fine  sieve. 

Land  shells  should  be  sought  for  in  rainy  weather,  and  in  the 
early  morning.  The  small  kinds  are  often  found  on  decayed 
bark  or  under  stones.  The  naked  slugs  (as  well  as  similar 
animals  in  the  sea)  should  be  preserved  in  spirit.  The  fresh- 
water univalves  will  be  found  on  stones,  buried  in  mud,  or  among 
water  plants ;  and  the  pond  and  river  mussels  at  the  bottom. 
None  of  the  land  or  freshwater  shells  of  the  Pacific  coast  are  as 
yet  common  in  collections. 

All  information  as  to  the  station  and  habits  of  each  species 
will  be  very  acceptable.  If  they  be  kept  in  water  (changing 
it  constantly)  and  the  animal  drawn  when  in  motion,  very  im- 
portant knowledge  may  be  gained. 

The  shells  should  be  left  with  the  dirt  and  all  natural  secre- 
tions adhering  to  them;  nor  should  filing,  acid,  etc.,  on  any 
account  be  employed  with  a  view  to  improve  their  appearance. 

1  A  figure  of  the  dredge,  and  instructions  for  its  use,  will  be  found  on 
page  39  of  "Directions  for  making  Collections  of  Natural  History,"  pub- 
lished by  this  Institution.  The  pamphlet  will  be  sent  to  any  one  desiring 
it,  on  application. 


SMITHSONIAN  MISCELLANEOUS  COLLECTIONS. 


CIRCULAR 


IN  RXFXRE5CI  TO 


THE  DEGEEES  OP  RELATIONSHIP  AMONG  DIFFERENT  NATIONS. 


In  behalf  of  the  Smithsonian  Institution,  I  beg  to  commend  to 
attention  the  accompanying  letter  and  schedule  of  Mr.  Lewis  H. 
Morgan,  of  Rochester,  N.  Y.  This  gentleman  has  been  engaged, 
for  several  years,  in  studying  the  ethnological  peculiarities  of  the 
Indians  of  the  North  American  Continent ;  and  has  discovered 
among  them  a  system  of  relationship,  which  he  wishes  to  compare 
with  the  systems  of  consanguinity  existing  among  the  natives  of 
other  countries. 

From  the  annexed  letter,  it  will  be  seen  that  General  Cass  has 
given  this  interesting  enquiry  the  official  sanction  of  the  Depart- 
ment of  State. 

The  answers  to  the  circulars  may  be  addressed  to  the  Smithso- 
nian Institution,  care  of  the  Department  of  State ;  and  full  credit 
will  be  given  to  all  who  furnish  information  bearing  on  this  sub- 
ject, when  the  results  of  these  investigations  are  published. 

I  am,  very  respectfully, 

Your  obedient  servant, 

JOSEPH  HENRY, 
Secretary  of  the  Smithsonian  Institution. 

Smithsonian  Institution, 

Washington,  D.  £,  Jan.  20,  1860. 


To  tlie  Diplomatic  agents  and  Consuls 

of  the  United  States  in  foreign  countries  : 

The  accompanying  circular  and  blank  form  have  been  prepared 
by  L.  II.  Morgan,  Esq.,  of  Rochester,  New  York,  for  the  purpose 
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of  extending  his  ethnological  investigations  relative  to  the  Indians 
of  this  continent  to  the  other  parts  of  the  globe. 

As  the  results  of  his  investigations  are  to  be  published  in  the 
Smithsonian  Contributions  to  Knowledge,  I  have  been  requested 
by  the  Secretary  of  the  Smithsonian  Institution,  in  this«city,  to 
commend  the  matter  to  your  favor.  I  will  consequently  thank  you 
to  do  whatever  you  conveniently  can  towards  furnishing  the  infor- 
mation desired. 

I  am,  gentlemen, 

Your  obedient  servant, 

LEWIS  CASS. 

Department  of  State, 

Washington,  bth  January,  1860. 


Rochester,  Monroe  Co.,  N.  Y., 

October  1st,  1859. 

Dear  Sir  :  I  take  the  liberty  to  send  you,  herewith  enclosed,  a 
printed  schedule,  with  the  request  that  you  will  take  the  trouble 
to  fill  it  up  according  to  its  design,  with  the  names  of  the  various 
degrees  of  consanguinity  and  relationship  which  are  in  use  among 
the  people  or  tribe  with  or  near  whom  you  reside.  In  order  that 
you  may  feci  sufficient  interest  in  the  matter  to  induce  you  to  com- 
ply with  this  request  from  a  stranger,  I  would  ask  your  attention 
to  the  object  to  which  these  inquiries  are  directed,  to  some  of  the 
results  already  reached,  and  to  others  still  more  interesting  and 
important  toward  which  they  are  manifestly  tending. 

Several  years  ago  the  peculiar  system  of  relationship  of  the 
Iroquois,  one  of  the  principal  American  Indian  families,  attracted 
my  attention.  I  found  that,  while  it  was  very  'special  and  com- 
plex, it  rested  upon  definite  ideas,  which  stood  to  each  other  in 
such  intelligent  and  fixed  relations  as  to  create  a  system.  It  is 
entirely  unlike  our  own,  both  in  its  method  of  classification  and  in 
the  ends  it  proposes  to  itself;  as  also  unlike  those  of  the  remain- 
ing Indo-European  nations,  all  of  whom  have  substantially  one 
and  the  same  system.  The  fundamental  idea  of  the  Iroquois  sys- 
tem, upon  which  it  is  built  up  with  great  logical  rigor  is,  that  it 
never  suffers  the  bond  of  consanguinity  to  loose  itself  in  the  ever- 
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diverging  collateral  lines.  The  degrees  of  relationship  are  never 
allowed  to  pass  beyond  that  of  first  cousin,  after  which  the  collat- 
eral lines  revert  into,  or  are  merged  in  the  lineal,  in  such  a  man- 
ner that  the  son  of  a  man's  cousin  becomes  his  nephew,  and  the 
son  of  this  nephew  becomes  his  grandson.  This  principle  works 
upwards  as  well  as  downwards,  in  such  a  manner,  that  the  brother 
of  a  man's  father  becomes  his  father,  and  the  brother  of  his  grand- 
father becomes  also  his  grand-father,  in  this,  to  us,  novel  system 
of  consanguinity. 

At  first,  I  supposed  that  this  peculiar  system  was  confined  to 
the  Iroquois,  and  was  a  scheme  of  their  own  invention ;  but  sub- 
sequent investigation  disclosed  the  striking  fact,  that  the  system  in 
all  its  complexity  and  precision  is  common  to  all  the  multitudinous 
Indian  nations  of  North  America,  and  most  likely  of  both  con- 
tinents. At  least,  I  have  found,  from  schedules  filled  up  and  in 
my  hands,  with  the  exception  of  the  Pawnee  and  Omaha,  in  which 
cases  the  schedules  are  but  partially  filled  out,  the  system  com- 
plete in  the  following  Indian  nations :  the  Iroquois  and  Wyan- 
dotte, who  belong  to  the  Hodenosaunian  family;  theOjibwa,  Otawa, 
Potowottomie,  Peoria,  Shawnee,  Delaware,  and  Mohekuncuk,  who 
belong  to  the  Algonquin  family ;  the  Choctaw,  which  belongs  to 
the  Appalachian  family;  the  Winnebagoe,  Mississippi  Dakota, 
Missouri  Dakota,  Iowa,  Otoe,  Kaw,  and  Omaha,  who  belong  to  the 
Dakotan  family ;  and  the  Pawnee,  which  perhaps  with  the  Aric- 
karee,  constitutes  an  independent  family ;  making  in  ail,  sixteen 
different  Indian  nations,  among  all  of  whom  the  system  is  now  in 
daily  use. 

Besides  these,  by  means  of  the  Indians  above  named  who  could 
*peak  for  their  kindred  nations,  and  by  information  obtained  from 
the  French  trappers  and  traders  of  the  Upper  Missouri,  who  have 
spent  their  lives  in  .the  mountains,  and  speak  many  Indian  lan- 
guages, I  have  been  able  to  verify  the  present  existence  of  the 
same  system  of  relationship  in  the  following  additional  nations  : 
the  Quappas,  Osage,  Sawk  and  Fox,  Assinaboines,  Mandan,  and 
Sheycnne,  who  are  Dakotans;  the  Kaskaskias,  Piankashawa, 
Wcaws,  Miamis,  Kikapoos,  Menomines,  and  Blackfeet,  who  are 
Algonquins ;  the  Arickarees,  who  are  Pawnians  ;  the  Upsarokas 
or  Crows,  and  the  Gros- Ventres,  whom  I  am  not,  at  present,  able 


to  place ;  and  lastly  the  Shoshonees  or  Snake  Indians,  west  of  the 
Rocky  Mountains,  who  are  of  the  same  family  as  the  Gomanches 
of  Texas.  In  further  addition  to  these,  there  are  the  Creeks, 
Chickaswas,  and  Scminoles,  who  may  be  presumed  to  have  the  sys- 
tem, as  they  are  Appalachians.  That  it  prevails  among  the 
Greeks  I  have  satisfactory  evidence  from  other  sources. 

The  system  is  thus  traced  into  thirty-six  different  Indian  nations, 
comprising  the  principal  historical  races,  who  have,  at  times,  occu- 
pied the  whole  area  from  the  Rocky  Mountains  to  the  Atlantic, 
and  from  a  point  far  up  in  the  British  Possessions,  on  the  North, 
to  the  Gulf  of  Mexico  and  New  Mexico,  on  the  South. 

The  schedules,  when  compared,  exhibit  variations  from  uni- 
formity, and  occasional  discrepancies,  but  the  radical  features  of 
the  system  are  constant  in  them  all. 

The  most  important  of  these  are  the  following  : 

I. — All  the  brothers  and  sisters  of  a  man's  grand-father,  and  of  his 
grand-mother,  and  all  his  ancestors  above  grand-father  and  grand- 
mother, together  with  all  their  brothers  and  sisters,  are  equally  his 
grand-fathers  and  grand-mothers.  Some  of  the  nations  discrimi- 
nate among  them  as  second  and  third  grand-fathers,  &c.,  but  practi- 
cally, they  are  all  grand-fathers  and  grand-mothers.  There  are 
no  great  uncles,  or.  great  aunts,  as  with  us. 

II. — All  the  brothers  of  a  father  are  equally  fathers  to  his  chil- 
dren, and  he  is  a  father  to  the  children  of  all  his  brothers.  In, 
like  manner,  all  the  sisters  of  a  mother  are  equally  mothers  to  her 
children,  and  she  is  a  mother  to  the  children  of  all  her  sisters.  These 
are  not  uncles  and  aunts,  nephews  and  nieces,  as  with  us. 

III. — On  the  contrary,  all  the  brothers  of  a  mother  are  uncles 
to  her  children,  and  all  the  sisters  of  a  father  are  aunts  to  his 
.children,  as  with  us ;  so  that  of  the  father's  brothers  and  sisters, 
and  of  the  mother's  brothers  and  sisters,  the  mother's  brothers  and 
the  father's  sisters  are  the  true  and  the  only  uncles  and  aunts 
recognized  under  this  system. 

IV. — There  is  one  term  for  elder  brother,  another  for  younger 
brother ;  one  term  for  elder  sister,  and  another  for  younger  sister; 
and  no  term  either  for  brother  or  sister,  except  in  the  plural  num- 
ber.   These  separate  terms  are  not  applied  to  the  oldest  or  the 


youDgest  specifically,  bat  to  each  and  all,  who  are  older  or  younger 
than  the  person  speaking. 

V. — All  the  children  of  several  brothers  are  brothers  and 
sisters  to  each  other,  and  all  the  children  of  several  sisters  are 
brothers  and  sisters  to  each  other,  and  they  use,  in  each  case,  the 
respective  terms  for  elder  and  younger  brother,  and  for  elder  and 
younger  sister,  the  same  as  in  the  case  of  own  brothers  and  sisters. 
Whilst  all  the  children  of  brothers  on  the  one  hand,  and  of  sisters 
on  the  other,  are  cousins  to  each  other,  as  with  us.  To  this  last 
rule  their  are  exceptions.  When  you  cross  from  one  sex  to  tho 
other,  the  degree  of  relationship  is  farther  removed. 

VI. — All  the  sons  of  a  man's  brothers  as  before  stated,  are  his 
sons ;  so  all  the  grand-sons  of  a  man's  brothers  are  his  grand-sons. 
The  sons  of  a  man's  sisters  are  his  nephews,  but  the  grand-sons 
of  a  man's  sisters  are  his  grand-sons.  In  the  next  collateral  linp 
the  son  of  a  man's  female  cousin  is  his  nephew,  and  the  son  of 
this  nephew  is  grand-son. 

VII. — All  the  grandsons  of  brothers  are  brothers  to  each  other, 
and  the  same  of  all  the  grandsons  of  sisters,  while  all  the  grand- 
sons of  brothers  on  the  one  hand,  and  of  sisters  on  the  other,  are 
cousins ;  and  the  same  relationship  continues  to  the  remotest  gen- 
eration in  each  case,  so  long  as  these  persons  stand  in  the  same 
degree  of  nearness  to  the  original  brothers  and  sisters.  But  when 
one  is  farther  removed  than  the  other,  by  a  single  degree,  the  rule 
which  changes  the  collateral  line  into  the  lineal  at  once  applies  : 
thus  the  son  of  one  cousin  becomes  a  nephew  to  the  other  cousin, 
and  the  son  of  this  nephew  a  grandson.  In  like  manner  the  son 
of  one  brother  becomes  a  son  to  the  other  brother,  and  the  son  of 
this  sod,  a  grandson. 

VIII. — Consequently,  the  descendants  of  brothers  and  sisters, 
or  of  an  original  pair,  could  not,  in  theory,  ever  pass  beyond  the 
degree  of  cousin,  that  being  the  most  remote  degree  of  relation- 
ship recognized,  and  the  greatest  divergence  allowed  from  the 
lineal  line.  Hence  the  bond  of  consanguinity  which  can  never,  in 
fact,  be  broken  by  lapse  of  time,  was  not,  as  a  fundamental  idea 
of  the  Indian  system,  suffered  to  be  broken  in  principle. 

IX. — All  the  wives  of  these  several  brothers,  without  discrim- 
ination, and  all  the  wives  of  these  several  male  cousins,  are  inter- 
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changeably  sisters-in-law  to  the  brothers  and  cousins  of  their 
respective  husbands ;  and  all  the  husbands  of  these  several  sisters, 
without  distinction,  and  of  these  several  female  cousins,  are  in 
}ike  manner  brothers-in-law  to  the  sisters  and  cousins  of  their 
respective  wives.  All  the  wives  of  these  several  sons  and  nephews 
are  daughters-in-law  alike  to  the  fathers  and  mothers,  uncles  and 
aunts  of  their  respective  husbands ;  and  all  the  husbands  of  these 
several  daughters  and  nieces,  are  sons-in-law  alike  to  the  fathers 
and  mothers,  uncles  and  aunts  of  their  respective  wives. 

X. — In  all  the  preceding  cases  the  principle  of  correlative  rela- 
tionship is  strictly  applied :  thus,  the  person  whom  I  call  sod 
calls  me  father ;  the  one  I  call  grand-son  calls  me  grand-father  j 
and  the  same  with  uncle  and  nephew,  aunt  and  niece,  brother  and 
brother,  cousin  and  cousin,  father-in-law  and  son-in-law,  step- 
father and  step-son,  and  thus  onward  through  every  recognized 
relationship. 

This  system,  which,  from  its  complexity  and  unlikeness  to  our 
own,  is  embarrassing  to  us,  is  yet  perfectly  natural  and  readily 
applied  by  the  Indian,  to  whom  any  other  than  this  is  entirely 
unknown. 

As  an  illustration  of  the  method  and  nomenclature  of  the  sys- 
tem, and  of  the  manner  of  filling  out  the  schedule,  the  following 
specimen  may  be  taken  in  the  Seneca  dialect  of  the  Iroquois  lan- 
guage : 


Note. — Care  should  be  taken,  in  patting  the  questions  on  the  schedule, 
against  the  error  of  receiving  a  simple  translation  of  the  question  from 
the  native.  The  special  term  by  which  he  is  called  is  the  answer  desired. 
The  true  form  of  each  question  is,  "  What  do  I  call  the  person  described 
by  the  question :"  thus,  "  What  do  I  call  my  father's  brother's  son  ?"  &c. 
Answer,  My  brother. 

Another  rule. should  be  observed.  When  one  relationship  is  deter- 
mined, the  next  in  order  will  be  based  upon  it  usually :  thus,  my  father's 
brother's  son  is  "  my  brother  ;"  therefore,  my  father's  brother's  son's  son 
will  be  "my  son"  if  I  am  a  man,  and  "  my  nephew"  if  I  am  a  woman ; 
because  he  is  the  son  of  "  my  brother"  and  because  the  son  of  my  brother 
is  my  tonf  if  I  am  a  man,  and  my  nephew,  if  I  am  a  woman. 
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It  is  not  necessary  in  this  place  to  discuss  the  variations  from 
uniformity  which  a  careful  comparison  of  the  several  schedules 
has  revealed ;  but  the  one  most  important  may  be  adverted  to, 
in  this  connection,  as  it  may  appear  in  the  systems  of  other 
nations,  and  finally  receive  an  explanation.  It  is  this  :  the  son  of 
a  man's  father's  sister  is  his  cousin  among  the  Iroquois,  the  Da- 
kotas,  and  the  Ota  was,  &c,  who  represent  three  stock  languages ; 
while  among  the  Iowas,  Otoes,  Kaws  and  Shawnees,  who  repre- 
sent two  of  the  same  stock  languages,  he  is  a  nephew ;  and  among 
the  Choctaws,  who  represent  a  fourth  stock  language,  he  is  a 
father ;  so  that  in  one  case  the  same  persons  are  cousins  to  each 
other,  in  another,  uncle  and  nephew,  and  in  another,  son  and 
father. 

The  universal  prevalence,  among  the  North  American  Indians, 
of  a  system  of  consanguinity  aud  relationship  so  exceedingly  com- 
plex, was  sufficiently  remarkable  to  suggest  some  questions  as  to 
what  might  be  its  ethnological  value.  Its  permanency  was  suffi- 
ciently illustrated  by  its  universal  prevalence  through  a  period  of 
time,  in  which  every  word  of  some  of  the  languages  had  under- 
gone such  changes  as  to  be  wholly  unintelligible  to  the  people  of 
other  languages,  in  which  the  system  itself  had  undergone  no  ma- 
terial modification.  Consequently  it  seemed  to  indicate  the  unity 
of  origin  of  all  these  Indian  nations,  which  though  probable  be- 
fore, was  not  so  well  established  as  to  leave  undesirable  the  fur- 
ther evidence  to  be  derived  from  this  source.  The  anoientness 
upon  this  continent  of  the  Red  race,  assuming  its  original  unity, 
was  rendered  manifest  by  the  number  of  ages  which  would  be  re- 
quired for  an  original  language  to  fall  into  several  languages  so 
entirely  changed  in  their  vocabularies  as  to  lose  all  internal  evi- 
dence, from  this  source,  of  their  original  connection ;  and  for  these, 
in  turn,  to  fall  into  the  multitudinous  dialects  in  which  they  are 
now  spoken.  This  permanency  and  this  universality  of  the  sys- 
tem, therefore,  could  scarcely  be  understood  in  any  other  way, 
than  by  the  assumption  that  this  system  itself  was  as  old  as  the 
Indian  race  on  this  continent.  If,  then,  the  Red  race  was  of 
Asiatic  origin,  it  became  very  probable  that  they  brought  it  with 
them  from  Asia,  and  left  it  behind  them  in  the  stock  from  which 
they  separated. 


These  deductions  naturally  led  to  the  extension  of  the  field  o 
inquiry  to  the  old  world,  and  particularly  to  those  Scythic  peoples, 
with  whom  it  was  supposed,  on  other  ethnological  grounds,  the 
Red  race  would  affiliate,  if  ever  successfully  traced  to  an  Asiatic 
original.  Hence,  these  schedules  have  been  distributed  in  some 
portions  of  Asia,  and  in  some  of  the  islands  of  the  Pacific,  in  order 
to  discover  whether  this  system  is  confined  to  the  American  In- 
dians, or  is  indeed  common  with  them,  and  the  Mongolian,  Tun- 
gusian,  Turkish,  and  Finnish  families,  whose  languages  constitute 
what  is  now  known  as  the  Scythian  group  of  tongues. 

But  two  schedules  have,  as  yet,  been  obtained,  and  these  but 
partially  filled,  although  fortunately  the  prominent  and  indicative 
features  of  the  system  of  each  arc  presented.  They  contain  the 
principal  degrees  of  consanguinity  and  relationship  of  the  Tamil 
and  Telugu  peoples  of  southern  India,  numbering  about  twenty- 
four  millions,  who,  with  the  Canarese,  the  Malay alam,  the  Tulu, 
and  a  few  subordinate  Dravidian  races,  have  been  recognized  as  an 
Ante-Brahminical  people,  having  their  nearest  affinities  with  the 
Scythian  families  above  mentioned. 

A  comparison  of  the  Tamil  and  Telugu  schedules  shows  that 
the  systems  of  these  races  are  identical ;  leading  to  the  same  in- 
ference of  their  genetic  connection,  which  has  been  drawn  from 
the  similarity  of  the  Iroquois  and  the  Dakotas  as  to  them.  A 
further  comparison  of  the  Tamil  and  Telugu  system,  with  that  of 
the  American  Indians,  discloses  the  extraordinary  fact,  that  so  far 
as  we  have  the  present  means  of  comparison,  they  are  nearly 
identical.  To  what  extent  the  Asiatic  and  the  American  Indians 
have  the  system  in  common,  will  appear  by  the  following  state- 
ment of  the  principal  features  of  the  Tamil  and  Telugu  system, 
which  are  the  following : 

I- — All  the  brothers  of  a  father  are  usually  called  father*, 
(Takappan,*)  but  in  strictness,  those  who  are  older  than  the  father 
are  called  great  father*,  (Pdriyi  T&k&ppan,)  and  those  who  are 
younger,  little  fathers,  (SSriyi  T&k&pp&n ;)  so  that  in  any  event  , 
all  the  father's  brothers  are  fathers,  and  not  uncles. 


*  These  words  are  in  the  Tamil  language,  and  all  of  them  are  used  in 
the  singular  number. 
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II. — All  the  sisters  of  a  mother  are  usually  called  mother* 
(Tay;)  but  in  strictness,  when  older  or  younger,  great  and  little 
mothers,  as  in  the  former  case.  So  that  in  like  manner,  all  the 
sisters  of  a  mother  are  mothers,  and  not  aunt*. 

III. — On  the  contrary,  all  the  brothers  of  a  mother  are  uncles 
(M&man)  to  her  children,  and  all  the  sisters  of  a  father  are  aunts 
(Attai)  to  his  children;  so  that  the  mother's  brothers  and  father's 
sisters  are  the  true  and  the  only  uncles  and  aunts  recognised  under 
the  Dravidian  system. 

IV.— There  is  one  term  for  elder  brother,  (Ann&n,)  another  for 
younger  brother,  (T&mpl;)  one  term  for  elder  sister,  (Akkal,) 
and  another  for  younger  sister,  (T&ngkaohchu,)  and  no  term  either 
for  brother  or  sister.  These  separate  terms  are  not  applied  to  the 
oldest  and  youngest  specifically;  but  to  each  and  all  who  are  older 
or  younger  than  the  person  speaking. 

V. — All  the  children  of  several  brothers  are  brothers  and  sisters 
to  each  other,  and  all  the  children  of  several  sisters  are  brothers 
and  sisters  to  each  other ;  and  they  use  in  each  oase  the  respective 
terms  for  elder  and  younger  brother  and  for  elder  and  younger 
sister,  the  same  as  in  the  case  of  own  brothers  and  sisters,  and  as 
given  in  the  foregoing  illustration  from  the  Iroquois  system. 

VI. — All  the  children  of  brothers  on  the  one  hand,  and  of  the 
brother's  sisters  on  the  other,  are  cousins  (M&ittun&n)  to  each 
other,  as  in  the  American  system. 

VII. — All  the  sons  of  a  man's  sisters  are  his  nephews,  (Maru- 
makan,)  and  all  the  daughters  of  a  man's  sisters  are  his  nieces, 
(M&rum&k&l.)  So  also,  all  the  sons  and  daughters  of  a  woman's 
brothers  are  her  nephews  and  nieces.  But  whether  all  the  sons 
and  daughters  of  a  man's  brothers  are  called  his  sons  and  daugh- 
ters ;  and  whether  all  the  sons  and  daughters  of  a  woman's  sisters 
are  her  sons  and  daughters,  these  schedules  do  not  show.  It  is  to 
be  inferred  that  they  are,  from  the  use  by  these  persona  of  the 
correlative  terms. 

If,  in  addition  to  these  particulars,  the  grand-fathers  and  grand- 
mother's brothers  and  sisters  are  all  alike  grand-fathers  and 
grand-mothers;  if  the  grand-sons  of  a  man's  brothers  and  sisters 
are  his  grand-sons ;  and  if  the  son  of  a  man's  female  cousin  is 
his  nephew,  and  the  son  of  this  nephew  is  a  grand-son,  then  all 
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the  radical  features  of  the  American  Indian  are  present  in  the 
Telugu  and  Tamilian  system  of  relationship. 

Can  these  coincidences  be  accidental  ?  While  this  is  not  the 
proper  place  to  discuss,  either  the  extent  or  the  conclusiveness  of 
the  evidence  here  afforded  of  the  Asiatic  origin  of  the  American 
Indian  race,  yet  it  is  not  too  much  to  say,  that  the  remarkable 
similarity  of  their  systems  of  consanguinity  in  so  many  special 
features,  furnishes  no  slight  indication  that  further  research  will 
draw  forth  such  additional  evidence  as  may  lead  to  a  final  solution 
of  this  problem. 

Should  this  fact  become  thus  established,  we  cannot  fail  to  per- 
ceive the  important  bearing  which  a  comparison  of  the  several 
systems  of  consanguinity  and  relationship  of  the  human  race  will 
have  upon  the  remaining  question  of  their  common  origin.  Lan- 
guage, which  has  been  the  great  instrument  in  this  inquiry, 
changes  its  vocabulary  not  only,  but  also  modifies  its  grammatical 
structure  in  the  progress  of  ages,  thus  losing  the  certainty  of  its 
indications,  with  each  new  foot-hold  gained  in  the  past.  But  the 
ideas  deposited  in  a  system  of  consanguinity,  and  standing  to  each 
other  in  such  fixed  relations  as  to  create  a  system,  are  mostly  in- 
dependent of  all  changes  in  language,  and  of  the  lapse  of  time, 
and  depend  for  their  vitality  in  the  human  mind,  upon  their  prime 
necessity  and  approved  usefulness.  The  system  of  the  Indo- 
European  nations  has  stood  without  essential  change  for  upwards 
of  thirty  centuries  in  the  lexicons  of  the  Latin,  Greek,  and  San- 
scrit languages.  That  of  the  Tamil  and  Telugu  races  has  an  an- 
tiquity equally  great,  having  survived  the  Brahminical  conquest, 
the  substitution  of  a  new  religion,  and  the  imposition  upon  them 
of  the  law  of  Caste ;  while  that  of  the  American  Indians  bears 
internal  evidence  of  the  same  great  age  and  permanency. 

Sufficient  has  been  said  to  show,  at  least,  that  the  further  pros- 
ecution of  this  inquiry,  in  which  your  cooperation  is  respectfully 
solicited,  promises  results  of  some  importance.  Can  you  be  per- 
suaded to  furnish  to  the  undersigned  the  system  of  relationship, 
written  out  upon  the  enclosed  schedule,  of  the  native  race  among 
or  near  whom  you  reside  ?  It  is  certainly  a  request  unsupported 
by  any  of  the  ordinary  motives  of  interest,  but  it  is  not  therefore 
proffered  without  a  hopeful  expectation  of  a  favorable  response. 
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This  letter  and  schedule  will  be  forwarded  by  the  Smithsonian 
Institution  of  Washington  to  the  principal  diplomatic  and  consular 
.  officers  of  the  United  States  in  foreign  countries,  to  the  United 
States  army  officers  at  the  several  military  posts,  and  also  to  the 
principal  missionaries  of  the  English  and  American  Boards,  it 
being  the  intention  of  the  Institution  to  give  to  them  a  wide  distri- 
bution over  Asia,  Africa,  the  Islands  of  the  Pacific,  Mexico,  and 
South  America,  as  well  as  within  our  own  territories.  Such  sche- 
dules as  are  returned  will  be  printed  over  the  names  of  the  per- 
sons by  whom  they  are  prepared,  and  proper  acknowledgments 
rendered.  While  these  schedules  are  making  their  distant  visita- 
tions, the  work  will  be  continued  among  the  American  Indians, 
with  a  view  to  settle  the  question  whether  the  system  is  universal 
among  them. 

It  remains  to  make  some  explanations  of  this  schedule,  which, 
although  it  has  a  formidable  appearance,  is  not  intrinsically  diffi- 
cult. The  word  "  My"  is  the  starting  point;  the  point  occupied 
by  "  myself/1  the  questioner ;  and  the  relationship  sought  is  that 
which  the  person  at  the  opposite  end  bears  to  me  :  thus,  "  my 
father's  brother's  son's  wife"  is  "my  sister-in-law."  A  difficulty 
somewhat  embarrassing  at  first,  arises  from  the  fact  that  the  re- 
lationship is  very  different  in  some  cases  where  the  questioner  is 
a  male,  from  what  it  is  where  the  questioner  is  a  female :  thus, 
"  My  father's  brother's  son's  son"  is  my  son,  if  I  am  a  man,  but 
he  is  my  nephew,  if  I  am  a  woman.  To  meet  this  peculiarity  the 
question  is  put  twice,  once  "said  by  a  male,"  and  once  "said  by 
a  female."  It  will  assist  materially  in  working  the  schedule  to 
keep  in  mind  the  last  relationship  written  down,  as  we  naturally 
follow  the  chain  of  kindred  step  by  step,  the  last  degree  indicating  ' 
the  one  to  succeed. 

All  languages  describe  relationships  by  using  the  possessive  form 
of  the  noun,  as  "  father's  sister's  son,"  but  most  of  them  have  a 
special  word  for  the  same  relationship,  as  "  cousin."  It  is  neces- 
sary, in  the  present  case,  to  have  the  special  word  or  term,  and 
also  that  it  should  be  spelled  with  English  letters,  even  though  the 
language  has  alphabetic  characters,  and  that  the  word  be  also 
translated  into  equivalent  English.     Unless  both  of  these  eondi- 
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tions  are  met,  it  will  be  difficult  to  make  any  use  of  the  schedule.* 
The  principal  vowel  marks  are  indicated ;  but  if  others  are  used 
either  for  vowels  or  consonants,  the  key  to  the  same  should  be 
given.  As  one  of  the  pronouns  my,  our,  or  his,  is  incorporated, 
in  most  languages,  with  the  term  of  relationship,  it  is  desirable  to 
have  these  pronouns  given  in  every  case,  and  accordingly  a  place 
has  been  made  for  them  on  the  schedule.  The  accented  sylla- 
bles should  also  be  marked. 

Several  questions  are  appended  concerning  tribal  organization, 
the  answers  to  which  will  have  an  important  bearing  upon  the 
full  interpretation  of  the  system  of  relationship,  with  which  they 
are  intimately  connected.  A  brief  explanation  of  two  or  three 
prominent  characteristics  of  a  Tribe  will  conclude  this  letter. 

Nearly  all,  if  not  all,  of  the  Indian  Nations  upon  this  continent 
were  anciently  subdivided  into  Tribes  or  Families.  These  Tribes, 
with  a  few  exceptions,  were  named  after  animals.  Many  of  them 
are  now  thus  subdivided.  It  is  so  with  the  Iroquois,  Delawares, 
Iowas,  Creeks,  Mohaves,  Wyandottes,  Winnebagocs,  Otoes,  Kaws, 
Shawnees,  Choctaws,  Ota  was,  Ojibewas,  Potowottomies,  &c. 

The  following  tribes  are  known  to  exist,  or  to  have  existed,  in 
the  several  Indian  Nations — the  number  ranging  from  three  to 
eighteen  in  each :  The  Wolf,  Bear,  Beaver,  Turtle,  Deer,  Snipe, 
Heron,  Hawk,  Crane,  Duck,  Loon,  Turkey,  Musk-Rat,  Sable, 
Pike,  Cat-Fish,  Sturgeon,  Carp,  Buffalo,  Elk,  Rein-Deer,  Eagle, 
Hare,  Rabbit  and  Snake;  also,  the  Reed-Grass,  Sand,  Water, 
Rock  and  Tobacco-Plant. 

Among  the  Iroquois,  and  the  rule  is  the  same  to  the  present 
day  in  most  of  the  nations  enumerated,  no  man  is  allowed  to 
marry  a  woman  of  his  own  tribe,  all  the  members  of  which  are 
consanguinei.  This  was  unquestionably  the  ancient  law.  It  fol- 
lows that  husband  and  wife  were  always  of  different  tribes.  The 
children  are  of  the  tribe  of  the  mother,  in  a  majority  of  the  na- 
tions ;  but  the  rule,  if  anciently  universal,  is  not  so  at  the  present 
day.  Where  descent  in  the  female  line  prevailed,  it  was  followed 
by  several  important  results,  of  which  the  most  remarkable  was 


*  The  error  in  some  cases  has  occurred  of  translating  the  questions  on 
the  schedule,  instead  of  giving  the  special  term. 
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the  perpetual  disinheritance  of  the  male  line.  Since  all  titles  as 
well  as  property  descended  in  the  female  line,  and  were  heredi- 
tary, in  strictness,  in  the  tribe  itself,  a  son  could  never  succeed  to 
his  father's  title  of  Sachem,  nor  inherit  even  his  medal  or  his 
tomahawk.  If  the  Sachem,  for  example,  was  of  the  Wolf  tribe, 
the  title  must  remain  in  that  tribe,  and  his  son,  who  was  neces- 
sarily of  the  tribe  of  his  mother,  would  be  out  of  the  line  of  suc- 
cession ;  but  the  brothers  of  the  deceased  Sachem  would  be  of  the 
Wolf  tribe,  being  of  the  same  mother,  and  so  would  the  sons  of 
his  sisters  :  hence  we  find  that  the  succession  fell  either  upon  a 
brother  of  the  deceased  ruler  or  upon  a  nephew.  Between  a 
brother  of  the  deceased,  and  the  son  of  a  sister,  there  was  no  law 
establishing  a  preference ;  neither  as  between  several  brothers  on 
one  side,  or  several  sisters  on  the  other,  was  there  any  law  of 
primogeniture.  They  were  all  equally  eligible,  and  the  law  of 
election  came  in  to  decide  between  them. 

The  tribal  organization,  and  the  system  of  relationship  lie  at 
the  foundation'  of  Indian  society.  They  represent  and  express 
ideas  as  old  as  the  race  itself,  whioh  are  freighted  with  testimony 
of  the  highest  ethnological  value.  Upon  precisely  such  ideas  as 
these,  which  have  been  deposited  in  the  family  life  of  a  race,  we 
may  yet  be  able  to  ascend  through  the  generations  for  back  upon 
the  covered  footsteps  of  the  human  race,  and  re-associate  nations 
and  races,  whose  original  connection  has  passed  from  human 
knowledge.  Along  the  pathway  of  these  generations,  which  is 
marked  with  epochs  of  migration  from  age  to  age,  every  divergence 
of  a  family  from  the  parent  stock  would  carry  with  it  the  same 
ideas,  spreading  them  upon  the  track  of  each  new  migration,  per- 
chance into  the  most  distant  parts  of  the  earth.  It  is  not  impos- 
sible that  we  may,  at  no  distant  day,  be  able  to  re-ascend  the  sev- 
eral lines  of  the  out-flow  of  the  generations,  and  reach  and  identify 
that  parent  stock,  from  which,  we  believe,  we  are  all  alike  de- 
scended. 

Yours,  respectfully, 

LEWIS  H.  MORGAN. 
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The  questions  before  referred  to  are  the  following  : 

1.  Into  how  many  Tribes  is  the  Nation  divided  ?    Give  the  name 

of  each  Tribe  in  the  native  language,  and  a  translation 
into  English. 

2.  Was  a  man  forbidden  to  marry  a  woman  of  his  own  Tribe  ? 

3.  Were  the  children  of  the  Tribe  of  the  Mother,  or  of  the  Tribe 

of  the  Father  ? 

4.  Was  the  office  of  Sachem  or  principal  chief  hereditary  in  the 

Tribe? 

5.  Was  it  elective  as  among  the  near  relatives  of  the  deceased 

Sachem  of  the  same  Tribe  ? 

6.  Did  the  Son  succeed  the  Father ;  or  a  Brother,  or  a  Sister's 

Son? 

7.  Were  the  duties  of  a  Sachem  confined  exclusively  to  the 

affairs  of  peace  ? 

8.  Was  the  office  of  War  Chief  elective,  in  reward  of  merit,  and 

non-hereditary  ? 

9.  Were  the  descendants  of  two  Sisters  of  the  same  sex,  stand- 

ing in  equal  degrees  from  their  common  ancestors,  Brothers 
and  Sisters  to  each  other,  in  theory,  through  all  genera- 
tions ?  Were  the  descendants  of  two  brothers  the  same  i 
Were  the  descendants  of  a  Brother,  and  of  a  Sister,  in  the 
same  manner,  Cousins  ? 

10.  Were  the  names  of  individuals  changed  at  different  periods, 

by  national  custom  ?  That  is :  had  they  one  class  of  names 
for  childhood,  another  for  manhood,  and  still  another  for 
advanced  age,  which  were  successively  changed  ? 

11.  Upon  the  death  of  the  Father,  to  whom  did  his  property 

descend  ? 

12.  Upon  the  death  of  the  Mother,  to  whom  did  her  property 

descend  ? 

13.  If  the  people  are  divided  into  Castes,  are  these  Castes  sub- 

divided ? 

14.  If  so,  are  these  subdivisions  analagons,  in  any  particular,  to 

the  Tribes  of  the  American  Indians  ? 

15.  Can  a  man  of  one  of  these  subdivisions  marry  a  woman  of  the 

same  subdivision  ? 

16.  Are  the  members  of  each  subdivision  regarded  as  consanguinei  ? 

17.  Do  relatives  salute  each  other  by  the  term  of  relationship  ? 
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